5,268,181 causes both treatment-limiting hepatotoxicity and increases in uric acid and/or glucose 
levels. 

Kindly amend the above-identified application for U.S. patent as follows. 

In the Claims: 

Please amend claims 1 and 3 as follows: 

(1)(AMENDED) In claim 1, line 2, kindly substitute -treatment-limiting hepatotoxicity and 
, treatment-limiting elevations in uric. acid, or glucose levels or both- for "drug-induced 
hepatotoxicity". 



(3)(AMENDED) In claim 3, line 2, kindly substitute -treatment-limiting hepatotoxicity and 
/ treatment-limiting elevations in uric acid or glucose levels or both- for "drug-induced 
hepatotoxicity". 



Remarks 

In the October 2, 1999 Office Action, the Examiner rejected previous claims 1-4 under 35 
U.S.C. §102(b) as being anticipated by O'Neill, U.S. Patent Number 5,268,181 . According to the 
Examiner 

The scope of applicant's claims, which recite a nicotinic acid 
formulation, read on the prior art. The claims are directed to a 
composition however no distinct formulation components are claimed 
which would possibly distinguish applicant's formulation over the 
prior art. The O'Neill et al. formulation would inherently meet the 
stair-stepped absorption profile of applicants, since the formulation 
claimed is the same. 

Reconsideration of the above-identified application for U.S. patent is respectfully requested. 



I. Amen ded claims 1-4 

Amended claims 1-4 are drawn to treating hyperlipidemia with a nicotinic acid formulation 
which exhibits an unique in vivo stair-stepped absorption profile without causing treatment-limiting 
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hepatotoxicity or liver damage and without causing treatment-limiting elevations in uric acid levels 
or glucose levels or both. It is respectfully submittted that amended claims 1-4 are clearly 
patentable over the references of record, including O'Neill et al., U.S. patent No. 5,2g8,181, for the 
reasons further developed hereinafter and, therefor, are in condition for immediate allowance. 

II. Rel ated applications 

The above-identified application for U.S. patent is a continuation-in-part application of U.S. 
Patent Application, Serial No. 08/814,974, filed March 6, 1997 ("the Parent Application"), which 
is a continuation application of U.S. Patent Application, Serial No. 08/368,378, filed on January 14, 
1995 ("the Grandparent Application"), which is a continuation-in-part of U.S. Patent Application, 
Serial No. 08/124,392, filed on September 20, 1993 ("the Great Grandparent Application"). 

Ill The methods as claimed in the O'Neill Patent can cause hepatotoxicity and abnormal 
elevations in uric acid and glucose levels as evidenced by Slo-Niacin® and Dr. 
Straughn's Declaration _ 

Submitted herewith in support of Amended claims 1-4 and for consideration by Examiner 
Spear is a copy of Dr. Staughn's Declaration under 37 CFR §1.131 and §1.601 et seq. (hereinafter 
"Straughn Declaration"). See Attachment A. The original Staughn Declaration was filed with the 
Parent Application. 

By way of background, Dr. Staughn has been involved in the field of pharmaceutical 
sciences, such as pharmacology, bioavailability, pharmacokinetics and drug assay methodology, for 
23-plus years. Straughn Declaration, 13. Dr. Straughn has published over 60 publications in the field 
of pharmaceutical sciences. Straughn Declaration, 13. ^ addition, Dr. Straughn's current research 
projects involve, inter alia, evaluating the effect of food and drug absorption from the GI tract, 
defining dissolution specifications for gelatin capsules using acetaminophen as a marker, and 
determining in vivo flux of transdermal dosage systems. Straughn Declaration, 14. Dr. Straughn 
further declares that he is very familiar with the conduct of drug trials in human subjects having been 
the principal or co-principal investigator in over 100 studies, Straughn Declaration, 15, and his 
funding sources have included the National Cancer Institute, the Food and Drug Administration, the 
Tennessee Department of Public Health and Enviroment, and a variety of pharmaceutical companies. 
Straughn Declaration, 16. 
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As developed further hereinafter, Dr. Straughn is of the opinion that the method claims in 1 
O'Neill Patent can induce treatment-limiting hepatotoxicity and elevations in uric acid levels 
glucose levels or both, and declares among other things, that 

"[o]ther than the representation made by Upsher-Smith in the 
O'Neill Patent specification about hepatotoxicity, / am unaware of 
any objective evidence whatsoever that would establish clear and 
convincing support for the Examiner's asserted position that the 
administration of the Slo-Niacin® formulation once-a-day, in 
accordance with the method claims in the O'Neill Patent, would 
inherently avoid inducing treatment-limiting hepatotoxicity and/or 
elevations in uric acid levels or glucose levels or both." Straughn 
Declaration, 125. (emphasis added) 

"...it is my opinion that the objective evidence, of which I am aware, 
does not support the position that the administration of the Slo- 
Niacin® formulation once-a-day, in accordance with the claims in the 
O'Neill Patent (Exhibit 13), would inherently avoid treatment- 
limiting hepatotoxicity or elevations in uric acid levels or glucose 
levels or both, especially when (a) Upsher-Smith itself warns in the 
1997 PDR (Exhibit 2), Upsher-Smith' s Internet Advertisement 
(Exhibit 3), Upsher-Smith' s OTC Labels (Exhibit 4, 5 and 6) and 
Upsher-Smith' s Package Insert (Exhibit 7) that "[increased uric acid 
and glucose levels and abnormal liver function tests have been 
reported in persons taking daily doses of 500mg or more of niacin," 
(b) Gray et al. (Exhibit 8) report that hepatotoxicity and glucose 
elevations are associated with Slo-Niacin therapy, and (c) McKenney 
et al. (Exhibit 10) and Medical Sciences Bulletin (Exhibit 1 1) report 
that Slo-Niacin therapy is implicated in niacin-induced 
hepatotoxicity." Straughn Declaration, %25. (emphasis added) 

"It is therefore my opinion that the administration of the Slo- 
Niacin formulation once-a-day, in accordance with the claims in the 
O'Neill Patent (Exhibit 13), will not inevitably avoid side effects or 
treatment-limiting hepatotoxicity or elevations in uric acid levels or 
glucose levels or both. Accordingly, it is my opinion that those 
skilled in the pharmaceutical sciences, including myself, would 
predict and expect that an appreciable number of people who take 
Slo-Niacin in an amount effective to lower serum lipids or a lipid 
component once-a-day, whether they take it in the morning or 
evening, will experience treatment-limiting hepatotoxicity and/or 
elevations in uric acid levels or glucose levels or both." Straughn 
Declaration, 1[26. (emphasis added) 
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(A) Th e O'Neill and Evenstad Patents 

As the Examiner knows, the O'Neill U.S. patent no. 5,208,181 was filed on June 29, 1992, 
and it issued on Dec. 7, 1993 (hereinafter "the O'Neill Patent"). It is assigned to Upsher-Smith 
Laboratories, Inc. The O'Neill Patent is a continuation-in-part of the Evenstad Patent. The single 
daily dose method claimed in the O'Neill Patent is neither disclosed nor claimed in the Evenstad 
Patent. A copy is submitted with the Straughn Declaration, Exhibit 13. 

As discussed at the October 28th Interview, the Evenstad U.S. patent no. 5,126,145 was filed 
on on June 11, 1990, and it issued on June 30, 1992 (hereinafter "the Evenstad Patent"). It is 
believed to be assigned to Upsher-Smith Laboratories, Inc. The Evenstad Patent is a continuation 
of U.S. patent application, Serial No. 08/337,460, which was filed on April 13, 1989 and which is 
now abandoned. A copy is submitted with the Straughn Declaration, Exhibit 12. 

(1) The O'Neill Paten t is totally silent as to uric acid or glucose 

Neither the specification nor the claims of the O'Neill Patent mention, discuss or refer to uric 
acid or glucose. In other words, the O'Neill Patent specification and claims are totally and 
completely silent as to uric acid or glucose. The O'Neill Patent specification and claims, therefore, 
fail to consider, mention or claim in any manner or context whatsoever uric acid or glucose. 

(2) The O'Neill Patent al so does not expressly claim "without hepatotoxicity" 
Even though the 0"Neill specification references "hepatotoxicity," the claims in the O'Neill 

Patent do not expressly claim a method of lowereing serum lipids or a lipid component "without 
causing treatment limiting hepatotoxicity." 

(B) Upsher- Smith's Slo-Niacin® tablets 

Slo-Niacin® tablets are polygel controlled-release nicotinic acid tablets, manufactured by 
Upsher-Smith under the Evenstad Patent, which are designed for oral administration. See Straughn 

Declaration, V and Exhibits 2-7. 

Upsher-Smith declares to the world that Slo-Niacin® is patented under the O'Neill and 
Evenstad Patents. See Straughn Declaration, 124 and Exhibits 2-7. The formulation and use of the 
Slo-Niacin® tablets fall under the claims of both the the Evenstad Patent and O'Neill Patent, 
respectively, as advised in the Slo-Niacin® literature publishe by Upsher-Smith. See Straughn 
Declaration, 1)24 and Exhibits 2-7. More specifically, the Slo-Niacin® tablets fall squarely within 
the scope of the formulation-specific claims of the Evenstad Patent and the formulation-specific 
method claims of the O'Neill Patent. See Straughn Declaration, 1J24 and Exhibits 2-7. 
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(1) Slo-Niacin® is marketed only as a dietary supplement - it is not FDA 
approved 

Notwithstanding the O'Neill Patent and its teachings concenring lipid-lowering therapy, Slo- 
Niacin® has been and still is marketed by Upsher-Smith only as an over-the-counter (hereinafter 
"OTC"), non-prescription product. Straughn Declaration, 18. More specifically, Slo-Niacin® is 
marketed by Upsher-Smith as only an OTC dietary supplement for single daily dosing in amounts 
of 500 mg or less per day. Straughn Declaration, 18 and Exhibits 2-7. Slo-Niacin® tablets are 
available in 750mg, 500mg and 250mg strengths. Straughn Declaration, 18 and Exhibits 2-7. 

Slo-Niacin® is not and has never been approved by the FDA for any purpose whatsoever, 
including dyslipidemia or for lowering serum lipids or lipid components, as claimed in the O'Neill 
Patent. See Straughn Declaration, 19. 

Slo-Niacin® is not and has never been an FDA approved prescription drug. Thus, Upsher- 
Smith has marketed and sold and continues to market and sell Slo-Niacin® as only an OTC dietary 
supplement. Straughn Declaration, 110. Upsher-Smith does not market Slo-Niacin® for lowering 
serum lipids or a lipid component, Straughn Declaration, 110, and is prohibited from doing so under 
federal law. 

The fact that Upsher-Smith markets Slo-Niacin® as only a dietary supplement to be used 
once-a-day at a dosage of 500 mg or less, or as directed by a physician can be easily confirmed: 

(a) in the 1997 physicians' Desk Reference concerning Slo-Niacin® (hereinafter the 
"1997 PDR"), Straughn Declaration, Exhibit 2; 

(b) in Upsher-Smith's Slo-Niacin® advertisement on the Internet at http://www.upsher- 
smith.com/sloniacin.html (hereinafter "Upsher-Smith's Internet Advertisement"), Straughn 

Declaration, Exhibit 3; 

(c) by the labels utilized by Upsher-Smith on its 750mg, 500mg and 250mg Slo-Niacin® 
OTC products (hereinafter individually or collectively "Upsher-Smith's OTC Labels"), Straughn 
Declaration, Exhibits 4, 5 and 6, respectively; and 

(d) by the package insert utilized by Upsher-Smith with its 750mg, 500mg and 250mg 
Slo-Niacin® OTC products (hereinafter "Upsher-Smith's Package Insert"), Straughn Declaration, 
Exhibit 7. 
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It is clear that Upsher-Smith instructs adults to take Slo-Niacin® as only an OTC dietary 
supplement, or as directed by a physician. Straughn Declaration, 1|12, Exhibits 2-7. It is also clear 
that Upsher-Smith neither instructs nor suggests to anyone to take Slo-Niacin® for dyslipidemia or 
for lowering serum lipids or lipid components, Straughn Declaration, 1|12, Exhibits 2-7, for such 
instruction would violate federal law. 

(2) Upsher-Smith voluntarily warns adults that Slo-Niaicn® can cause 
hepatotoxicity and abn ormal elevations in uric acid and glucose levels 

According to the Commission Report concerning the safety of dietary supplements, as recited 
on page 23633 in the Federal Register, Vol. 63, No. 82, Wednseday, April 29, 1998 under Notices, 
of which a copy is attached herewith as Attachment E, the Commision Report notes that 

"...there is no mandatory requirement for industry, consumers, or 
health care professionals to report adverse events resulting from 
consumption of foods and dietary supplements, and specifically states 
that the Commisssion is not recommending such a requirement. 
However,...[t]he Commission Report strongly suggests that dietary 
supplement manufacturers include appropriate warning statements in 
product information where necessary." (emphasis added) 

Thus, there is no federal requirement or law that requires Upsher-Smith to report adverse 
events concerning the use of OTC Slo-Niacin®. Notwithstanding, Upsher-Smith voluntarily reports 
in its own Slo-Niacin® literature and on Slo-Niacin® OTC product labels that adults taking niaicn 
in daily doses of 500 mg or more during the morning or night may experience (i) increases in uric 
acid and glucose levels, and (ii) abnormal liver function tests. See Straughn Declaration, Exhibits 
2-7. 

It is respectfully submitted that the purpose of reporting such adverse events concerning the 
use of Slo-Niacin® by Upsher-Smith is clear and cannot be ignored. The reason Upsher-Smith 
warns about such unwanted side effects is clear- because they can happen when taking Slo-Niacin® 
in doses of 500 mg or more once-per-day during the morning or night, whether as a dietary 
supplement or for any other purpose whatsoever! 

(3) Slo-Niacin® is taken only once-a-day in doses of only 500mg or less 

Upsher-Smith instructs adults to take Slo-Niacin® only once-a-day in the morning or evening 
at a dosage of 500 mg or less, or as directed by a physician. Straughn Declaration, 113, Exhibits 2-7. 
More particularly, Upsher-Smith instructs adults to take Slo-Niacin® as follows: 
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250mg - one Slo-Niacin® tablet morning or evening, or as directed by a physician; 
500mg - one Slo-Niacin® tablet morning or evening, or as directed by a physician; 

and 

750mg - one-half Slo-Niacin® tablet morning or evening, or as directed by a 
physician. Straughn Declaration, 113, Exhibits 2-7. It is clear thatUpsher-Smith does not instruct 
anyone to take daily doses of Slo-Niacin® in an amount greater than 500mg. Rather, Upsher-Smith 
relies upon physicians for such instruction. 

(4) Upsher-Smith warns adults in its Slo-Niacin® literature that taking 
niacin once-a-day in doses of only 500mg or less can cause increases in 
uric acid and gl ucose levels and abnormal liver function tests 

Upsher-Smith clearly warns adults in all Slo-Niaicn® materials that "[increased uric acid 
and glucose levels and abnormal liver function tests have been reported in persons taking daily doses 
of 500mg or more of niacin." Straughn Declaration, 114, Exhibits 2-7. 

(5) Upsher-Smith suggest to adults that taking Slo-Niacin® once-a-day in 
doses of only 500mg or less can cause increases in uric acid and glucose 
levels and abnor mal liver function tests 

It is Dr. Sraughn's opinion, that Upsher-Smith has clearly inferred to adults in its literature 
that, if they take Slo-Niacin® once-a-day in the morning or evening in dosages of 500mg or greater, 
they may experience hepatotoxicity and elevations in uric acid levels or glucose levels or both. 
Straughn Declaration, HI 5, Exhibits 2-7. 

Dr. Straughn's opinion is consistent with Upsher-Smith' s own warnings. Straughn 

Declaration, 115, Exhibits 2-7 

(6) Gray et al. report that Slo-Niacin® has caused increases in glucose 
levels and hepatotoxicity 

In 1994, Gray et al. conducted a retrospective cohort study concerning the efficacy and safety 
of Slo-Niacin® in dyslipoproteinemic veterans at the Department of Veteran Affairs Medical Center, 
Long Beach, California. Straughn Declaration, 116 and Exhibit 8. According to Gray et al., it 
reports that data was collected and analyzed for 896 patients treated with Slo-Niacin® during a 36 
month period. Straughn Declaration, 116 and Exhibit 8. During that 36-month period, the average 
daily dose of Slo-Niacin® was approximately 1.5 grams with the final dose of about 1.67 grams. 
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Straughn Declaration, 116 and Exhibit 8. Gray et al. further report that approximately one-half (461 
of 896) of the patients were still receiving Slo-Niacin® at the end of the survey period. Straughn 
Declaration, 116 and Exhibit 8. More importantly, however, Gray et al. report that, of the 435 
patients no longer taking Slo-Niacin, 249 patients had 276 documented reasons for discontinuation, 
and that the primary documented reasons for discontinuation were adverse effects caused by Slo- 
Niacin®, of which 43 patients had increased blood glucose levels and 33 patients experienced 
increased hepatic enzyme levels. Straughn Declaration, 116 and Exhibit 8. Gray et al. further report 
that 46 patients taking Slo-Niacin® met the criteria for niacin-associated hepatotoxicity. Straughn 

Declaration, 1(16 and Exhibit 8. 

While it is unclear in Gray et al. as to how the 896 patients were dosed daily with Slo- 
Niacin®, it is believed that these 896 patients were dosed twice-a-day with Slo-Niacin®, as opposed 
to once-a-day, in accordance with the recommended dosing schedule adopted by the Department of 
Veteran Affairs Medical Center, Long Beach, California, as reported in Wu et al.: Am. J Hasp. 
Pharm., 47: 2031-2034 (1990) (hereinafter "Wu et al."). Straughn Declaration, 117 and Exhibit 9. 
According to Wu et al., the patients at the Department of Veteran Affairs Medical Center, Long 
Beach, California, are slowly titrated with Slo-Niacin® over a six-week period to a therapeutic dose 
of 1 .5 grams per day. Straughn Declaration, 11 7 and Exhibit 9. More particularly, Wu et al. report 
that patients are given 250mg twice daily for the first two weeks, 500mg twice daily for the second 
two weeks, and 750mg twice daily thereafter. Straughn Declaration, 117 and Exhibit 9. 

(7) McKenney et al and others Report that Slo-Niacin® has been 

implicated in niacin-induced hepatotoxicity 

In an article by McKenney et al.: JAMA, 271(9):672-677 (1994), it reports on page 677 
thereof that many different SR [nicotinic acid] products with various release mechanisms, including 
Nicobid from Rhone-Poulenc Rorer Pharmaceuticals, Inc., Slo-Niacin® from Upsher-Smith, 
Nature's Plus, Niatrol, Endur-Acin and generic products from Goldline, Rugby Laboratories, 
Rockville Center, and Major Pharmaceutical have been implicated in niacin-induced 
hepatotoxicity. Straughn Declaration, 118 and Exhibit 10. 

hi an article published in the Medical Sciences Bulletin, entitled The Toxicity of Niacin and 
published on the Internet at http://pharminfo.com/pubs/msb/niaicn.html, it confirms McKenney et 
al. and again reports that a number of nicotinic acid products have been implicated in niacin- 
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induced hepatotoxicity, including® Slo-Niacin from Upsher-Smith. Straughn Declaration, 119 
and Exhibit 11. 

While the Medical Sciences Bulletin reports that Slo-Niacin® is a prescription product, this 
representation is in error because, as stated hereinabove, Slo-Niacin® is not and has never been 
approved by the FDA for any purpose, and that Slo-Niacin is not and has never been an FDA 
approved prescription drug. Straughn Declaration, 119 and Exhibit 1 1 . 

(to It would not be obvious or expected that the administration of once-a- 
day Slo-Niaicn® would inherently avoid hepatotoxicity or elevations 
in uric acid levels or glucose levels or both 

Dr. Straughn's declares that it would not be obvious or expected that the administration of 
once-a-day Slo-Niacin®, either in the morning or at night, would inherently avoid side effects or 
changes in liver tests, uric acid levels or blood glucose levels that were evident from twice daily 
dosing. See Straughn Declaration, 120. In fact, it is Dr. Sraughn's opinion that quite the opposite 
would be predicted and expected and this is consistent with the warnings provided by Upsher-Smith. 
See Straughn Declaration, 120, Exhibits 2-7. 

Moreover, Dr. Straughn declares that it is common knowledge in the pharmaceutical sciences 
that, if a drug induces side effects when it is administered in divided daily doses in a certain total 
daily dosage amount, the same drug will also induce such side effects when it is administered in that 
same total daily dosage amount, but as only a single daily dose. Straughn Declaration, 121. Dr. 
Straughn further declares that it is also common knowledge in the pharmaceutical sciences to divide 
a daily single dose into further multiple daily doses, e.g., go from once-daily dosing to twice-daily 
or three times-daily dosing, or to divide twice daily-dosing into four-daily doses, in order to avoid 
side effects attributable to the fewer daily doses. Straughn Declaration, 121 . 

In view of this common knowledge, Dr. Straughn declares that Slo-Niacin® can cause 
hepatotoxicity and elevations in glucose and uric acid levels when administered once-a-day, as it 
does when administered twice-a-day in an equal daily dosage amount. Straughn Declaration, 122, 
Exhibits 2-7 and 8-11. In addition to his own professional background and 23-plus years of 
experiences in the field of pharmaceutical science, Dr. Straughn basis his declaration upon the fact 
that: 
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(a) Upsher-Smith infers to adults in its Slo-Niacin® warnings that hepatotoxicity 
and elevations in uric acid levels and glucose levels can occur in adults taking Slo-Niacin® once-a- 
day in a dosage amount of 500mg or more, Straughn Declaration, Exhibits 2-7: 

(b) the report in Gray et al. that Slo-Niacin® induces hepatotoxicity and 
elevations in glucose and uric acid levels when it is taken in a dosage amount of approximately 1500 
mg, Straughn Declaration, Exhibit 8; and 

(c) the reports in McKenney et al. and the Medical Sciences Bulletin that Slo- 
Niacin® is implicated in niacin-induced hepatotoxicity, Straughn Declaration, Exhibits 10 and 1 1 . 
See Straughn Declaration, \22. 

(9) No clear and convincing support that the adminstration of Slo-Niacin® 
Once-a-day would inherently avoid hepatotoxicity or abnormal 
elevat ions in uric acid levels or glucose levels or both 

In the October 2, 1999 Office Action, the Examiner has asserted that "..The O'Neill et al. 
formulation would inherently meet the stair-stepped absorption profile of applicants, since the 
formulation claimed is the same" (emphasis added). 

Applicant respectfully disagrees. Dr. Straughn also respectfully disagrees. The independent 
researchers, who have studied Slo-Niacin® also disagree. The formulations nor the functional 
characteristics, such as the stair-stepped absorption profiles, are not the same. The objective evidence 
submitted with Dr. Straughn's Declaration clearly establishes that the formulation claimed is not the 
same as the formulations in the O'Neill Patent. 

Other than the self-serving representation made by Upsher-Smith in the O'Neill Patent 
specification about no hepatotoxicity, the objective evidence submitted with the Straughn 
Declaration contradicts such a self-serving statement made by Upsher-Smith. Moreover, such 
objective evidence is clearly overwhelming, and it clearly suggests otherwise. For example, Upsher- 
Smith warns those adults taking Slo-Niacin® that "[increased uric acid and glucose levels and 
abnormal liver function tests have been reported in persons taking daily doses of 500mg or more of 
niacin." Straughn Declaration, Exhibits 2-7. Gray et al. report that hepatotoxicity and glucose 
elevations are associated with Slo-Niacin® therapy. McKenney et al. and Medical Sciences Bulletin 
report that Slo-Niacin® therapy is implicated in niacin-induced hepatotoxicity. Upsher-Smith 
voluntarily warns adults taking Slo-Niacin® about the possibility of experiencing hepatotoxicity and 
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abnormal elevations in uric acid levels and glucose levels when taking Slo-Niacin® as a dietary 
supplement, even though there is no legal labeling requirement with OTC products to do so. Slo- 
Niaicn® has never been approved by the FDA as being both safe and effective to lower serum lipids 
or lipid components or as a dietary supplement when administered once-a-day. Straughn 
Declaration, ^9. 

As declared by Dr. Straughn, he is unaware of any objective evidence whatsoever that would 
establish clear and convincing support for the position that the administration of the Slo-Niacin® 
formulation once-a-day, in accordance with the method claims in the O'Neill Patent, would 
inherently avoid inducing treatment-limiting hepatotoxicity and/or elevations in uric add levels or 
glucose levels or both. Straughn Declaration, 125. Moreover, Dr. Straughn declares that the 
objective evidence, of which he is aware, does not support the position that the administration of the 
Slo-Niacin® formulation once-a-day, in accordance with the claims in the O'Neill Patent, would 
inherently avoid treatment-limiting hepatotoxicity or elevations in uric acid levels or glucose levels 

or both, especially when: 

(a) Upsher-Smith warns in the 1997 PDR under Slo-Niacin® that "[increased 

uric acid and glucose levels and abnormal liver function tests have been reported in persons taking 
daily doses of 500mg or more of niacin," Straughn Declaration, Exhibit 2; 

(b) Upsher-Smith warns adults in its Slo-Niacin® Internet Advertisement that 
"^creased uric acid and glucose levels and abnormal liver function tests have been reported in 
persons taking daily doses of 500mg or more of niacin," Straughn Declaration, Exhibit 3; 

(c) Upsher-Smith warns adults on its OTC Slo-Niacin® labels that "[increased 
uric acid and glucose levels and abnormal liver function tests have been reported in persons taking 
daily doses of 500mg or more of niacin," Straughn Declaration, Exhibit 4, 5 and 6; 

(d) Upsher-Smith warns adults in its OTC Slo-Niacin® package inserts that 
"increased uric acid and glucose levels and abnormal liver function tests have been reported in 
persons taking daily doses of 500mg or more of niacin," Straughn Declaration, Exhibit 7; 

(e) Gray et al. report that hepatotoxicity and glucose elevations are associated 
with Slo-Niacin® therapy, Straughn Declaration, Exhibit 8; and 

(f) McKenney et al. and Medical Sciences Bulletin report that Slo-Niacin® 
therapy is implicated in niacin-induced hepatotoxicity, Straughn Declaration, Exhibits 10 and 1 1 . 
See Straughn Declaration, ^25. 
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(10) Slo-Niacin® will not inevitably avoid hepatotoxicity or abnormal 
elevations in uric acid levels or glucose levels or both - those skilled 
in the art would predict and expect that Slo-Niacin® will experience 
hepatotoxicity or abnormal elevations in uric acid levels or glucose 
levels or both 

Also based upon the objective evidence submitted concerning Slo-Niaicn®, Dr. Straughn 
declares that it is his opinion that the administration of the Slo-Niacin® formulation once-a-day, in 
accordance with the claims in the O'Neill Patent will not inevitably avoid side effects or treatment- 
limiting hepatotoxicity or elevations in uric acid levels or glucose levels or both. See Straughn 
Declaration, 126. Accordingly, Dr. Straughn declares that, in his opinion, those skilled in the 
pharmaceutical sciences, including himself, would predict and expect that an appreciable number 
of people who take Slo-Niacin® in an amount effective to lower serum lipids or a lipid component 
once-a-day, whether they take it in the morning or evening, will experience treatment-limiting 
hepatotoxicity and/or elevations in uric acid levels or glucose levels or both. See Straughn 
Declaration, 1J26. 

VIII. Examiner cannot find that the functional Limitations in the Claims 1-4 are in Inherent 
in the O'Neill Patent . 

(A) Inherency 

It is well settled patent law that inherency may not be established by probabilities or 
possibilities. Binstead v. Littman, 242 F.2d 1788 (BPAI 1986). The mere fact that a certain thing 
may result from a given set of circumstances is not sufficient. In re Oelrich, 666 F.2d 578, 581, 212 
U.S.P.Q. 323 (CCPA 1981); Binstead v. Littman, 242 F.2d atl788. 

With respect to the use of inherency, it is likewise settled patent law that 

"...where support must be based on an inherent disclosure, it is not 
sufficient that a person following the disclosure might obtain the 
result set forth in the counts; it must inevitably happen." (emphasis 
added) 

Pinegree v. Hull, 518 F.2d 624, 627, 186 U.S.P.Q. 248 (CCPA 1975); Dreyfus v. Sternau, 357 F.2d 
411, 414, 149 U.S.P.Q. 63 (CCPA 1966). See also Snitzer v. Etzel, 531 F.2d 1062, 1064, 189 
U.S.P.Q. 415 (CCPA 1976). 
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Thus, lack of clear disclosure is not supplied by speculation as to what one skilled in the art 
might do or might not do if he followed the teaching of the patent specification. Binstead v. 
Littman, 242 F.2d 766, 769, 113 U.S.P.Q. 279 (CCPA 1957). The patent specification must be 
clearer than to suggest that one skilled in the art might construct a device or practice a method in a 
particular manner or might achieve a certain result if a device is constructed or a method is 
practiced in a particular manner. Binstead v. Littman, 242 F.2d at 769. 

Accordingly, to prove inherency, it must be established that the necessary and only 
reasonable construction to be given to the supporting disclosure by one skilled in the art is one which 
will lend clear and convincing support to the inherent limitation in the interference count. Langer 
v. Kaufman, 654 F.2d 915, 918, 175 U.S.P.Q. 172 (CCPA 1972). 

Moreover, it is well established patent law that, before a patent examiner can assert that a 
functional limitation may be an inherent characteristic, "...the examiner must provide some evidence 
or scientific reasoning to establish the reasonableness of the examiner's belief that the 
functional[ity]... is an inherent charcteristic of the prior art [patent]." Ex parte Skinner, 2 U.S.P.Q.2d 

1788, 1788 (BPAI 1987). 

m The Functional Limitations " the stair-stepped absorption profile characterized 
bv three separate phases" and "without causing treatment-limiting elevations in 

Patent Formulations 

It is respectfully submitted that the O'Neill Patent formulations do not inherently exhibit the 
stair-stepped absorption profile characterized by three separate phases and do not avoid treatment- 
limiting hepatotoxicity or abnormal elevations in uric acid levels or glucose levels or both. It is 
respectfully submitted that the Examiner cannot establish that the necessary and only reasonable 
construction to be given to the O'Neill Patent by one skilled int the art is one which will lend clear 
and convincing support that O'Neill Patent formulations inherently exhibit the stair-stepped 
absorption profile characterized by three separate phases and avoid hepatotoxicity and abnormal 
elevations in uric acid levels or glucose levels or both, as claimed in pending claims 1-4. 

Under U. S. patent law, it is not sufficient that such functional limitations might happen if 
one skilled in the art follows the O'Neill Patent; rather they must inevitably happen. There is no 
room for speculation or probabilities or possibilities as a means to establish inherency under U.S. 
patent law. 
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Turning now to Amended claims 1-4, which all include the positive functional limitations 
"exhibit the stair-stepped absorption profile characterized by three separate phases" and "without 
causing," the O'Neill Patent not only does not mention "stair-stepped absorption profiles" or uric 
acid" or "glucose" in any manner or context whatsoever, the O'Neill Patent is dead silent as to the 
terms "stair-stepped absorption profiles" or "uric acid" and "glucose." There is an obvious lack of 
any, never mind clear, disclosure in the O'Neill Patent for these terms. Clearly, the Examiner can 
only speculate, at best, that the O'Neill Patent formulations will "exhibit the stair-stepped absorption 
profilecharacterizedby three separate phases" and will avoid "treatment-limitinghepatotoxicity and 
treatment-limitng elevations in uric acid levels or glucose levels or both", as claimed in pending 
claims 1-4 and that one would be inheretly practicing the instantly claimed invention because the 
the formualtions of the O'Neill Patent are identical. This, however, neither supports nor establishes 
inherency. More importantly, the O'Neill formulations are not identical. It is therefor respectfully 
submitted that, based upon this lack of disclosure alone in the O'Neill Patent, the Examiners' 
inherency position as to "practicing the instantly claimed invention" must fail. 

Turning now to a discussion of the objective evidence, as it applies to amended claims 1-4, 
it is clear that, when following the O'Neill Patent method claims, the functional limitations "without 
inducing treatoent-limiting hepatotoxicity and treatment-limiting elevations in uric acid levels or 
glucose levels or both" do not inevitably happen. Straughn Declaration, ffl7-16, 18-20, 22, 25-26 
and Exhibits 2-8 and 10-1 1 . Rather, according to Dr. Straughn and the objective evidence submitted 
with Dr. Straughn's Declaration, just the opposite occurs. That is, one skilled in the art not only 
predicts, but expects to see hepatotoxicity and abnormal elevations in uric acid levels or glucose 
levels or both when following the O'Neill Patent claims, as evidenced by Slo-Niacin®. This 
prediction and expectation is true, notwithstanding the self-serving statement made by Upsher-Smith 
in the O'Neill Patent specification about "no hepatotoxicity." Dr. Straughn Declaration, TPO, 22, 
25 and 26. 

Moreover, it is respectfully submitted that it is impossible to assert that the O'Neill Patent 
method claims will inherently avoid hepatotoxicity and/or abnormal elevations in uric acid levels 

or glucose levels or both, when: 

(a) Upsher-Smith warns in the 1997 PDR under Slo-Niacin® that "[increased 
uric acid and glucose levels and abnormal liver function tests have been reported in persons taking 
daily doses of 500mg or more of niacin," Straughn Declaration, 114 and Exhibit 2; 
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(b) Upsher-Smith warns adults in its Slo-Niacin® Internet Advertisement that 
"[increased uric acid and glucose levels and abnormal liver function tests have been reported in 
persons taking daily doses of 500mg or more of niacin," Straughn Declaration, 114 and Exhibit 3; 

(c) Upsher-Smith warns adults on its OTC Slo-Niacin® labels that "[increased 
uric acid and glucose levels and abnormal liver function tests have been reported in persons taking 
daily doses of 500mg or more of niacin," Straughn Declaration, Straughn Declaration, f 14 and 
Exhibit 4, 5 and 6; 

(d) Upsher-Smith warns adults in its OTC Slo-Niacin® package inserts that 
"[increased uric acid and glucose levels and abnormal liver function tests have been reported in 
persons taking daily doses of 500mg or more of niacin," Straughn Declaration, 114 and Exhibit 7; 

(e) Upsher-Smith warns and suggests to adults that "[increased uric acid and 
glucose levels and abnormal liver function tests" can result if you take Slo-Niaicn® in daily doses 
of 500mg or more of niacin, Straughn Declaration, f 15 and Exhibits 2-7; 

(f) Gray et al. report that hepatotoxicity and glucose elevations are associated 
with Slo-Niacin® therapy, Straughn Declaration, f 16 and Exhibit 8; 

(g) McKenney et al. and Medical Sciences Bulletin report that Slo-Niacin® 
therapy is implicated in niacin-induced hepatotoxicity, Straughn Declaration, It 8-19 and 25 and 
Exhibits 10 and 11; 

(h) Slo-Niaicn® has never been approved by the FDA for any purpose 
whatsoever, Straughn Declaration, |K 9-10; 

(i) Those skilled in the art predict and expect that hepatotoxicity and abnormal 
elevations in uric acid levels or glucose levels or both can occur when taking Slo-Niacin® in daily 
doses of 500mg or more, Straughn Declaration, 20, 22 and 25-26; and 

(j) Those skilled in the art are of the opinion that the administration of the Slo- 
Niacin® formulation once-a-day, in accordance with the claims in the O'Neill Patent, will not 
inevitably avoid side effects or treatment-limiting hepatotoxicity or elevations in uric acid levels or 
glucose levels or both, and, would predict and expect that an appreciable number of people who 
take Slo-Niacin® in an amount effective to lower serum lipids or a lipid component once-a-day, 
whether they take it in the morning or evening, will experience treatment-limiting hepatotoxicity 
and/or elevations in uric acid levels or glucose levels or both." Straughn Declaration, 126. 
(emphasis added) 
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It is respectfully submitted that, in view of the objective evidence submitted with and by Dr. 
Straughn's Declaration, one cannot adopt the position that, when following the O'Neill Patent 
method claims, as evidenced by the use ofSlo-Niacin® once-a-day in a dosage of 500 mg or more, 
treatment-limiting hepatotoxicity and treatment-limiting elevations in uric acid levels or glucose 
levels or both will not inevitably happen. Moreover, it cannot be established or even asserted by the 
Examiner with any degree of reasonableness that the necessary and only reasonable construction to 
be given to the O'Neill Patent by one skilled in the art is -- one which will lend clear and 
convmc/ngsupportthatthemethods and formulations claimed by the O'Neill Patent can be practiced 
in a manner which will not cause elevations in the uric acid levels or glucose levels or both or 
hepatotoxicity to an extent which would require the methods claimed and formulations disclosed by 
the O'Neill Patent to be discontinued. At best, the Examiner can only speculate that the O'Neill 
Patent might suggest to one skilled in the art that the claimed methods and formulations of the 
O'Neill Patent, when used in a certain manner, may result in a treatment that does not cause 
elevations in the uric acid levels or glucose levels or both or hepatotoxicity to an extent which would 
require the methods claimed by the O'Neill Patent to be discontinued. Such results do not inevitably 
happen from the O'Neill Patent. Rather, the side effects are predicted and expected to happen by 
those of skill in this art, as evidenced by Dr. Straughn's Declaration. Consequently, any argument 
based upon inherency must therefore fail. 

It is therefore respectfully submitted that the O'Neill Patent does not in any manner 
whatsoever disclose or suggest the functional limitation "stair-stepped absorption profiles" and 
"without causing hepatoxicity and elevations in the uric acid or glucose levels or both to an extent 
which would require the method or composition to be discontinued," as claimed in amended claims 
1-4 It is therefore respectfully submitted that the functional limitations, as claimed in claims 1-4 
in the above-identified application for U.S. patent, are not inherent to the O'Neill Patent 
formulations. 

IV. FDA Approval 

In contrast to Slo-Niacin®, it has been respectfully point out at both the October 28th and 
August 1 8th Interviews that the FDA has substantiated the significance of Applicant's invention and 
these advantages. In July, 1997, the FDA approved Applicant's use of a sustained release ("SR") 
nicotinic acid product to treat mixed dyslipidemia in patients without causing drug-induced side 
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effects e.g., treatment-limiting hepatotoxicity or e.eva.ions in g.ucose or uric acid .evels. Thts FDA 
approva, is a confirmation that Applicant's sustained release CSR", nice* acid pro uc, and use 
litis bo* safe, i.e., without side-effects, and effective, i.e., providing a meaning 
.mprovement. The FDA's Notice of Approval for Kos Pharmaceutical. Inc,s SR ntcottntc ac.d 

product is submitted herewith as Attachment F. 

Itisrespectfaliysub.nittedfta.theFDA.asofUnsdate.hasneverapproved Slo-Ntactn®, 

No. 5,208,18!, andEvenstad e, a!., U.S. Patent*. 5,.26,,41, and manufactured by Upsher-Smtth 
Laboratories, Inc., Minneapolis, Minnesota. 



v. Conclusion . . . 

disclosures of record when the disc.osures are considered either alone or any appropnate 

Z 35 U S C. 51 12. 1. is further respectfully submitted that the O'Nei,, Patent does not exlub 
Lstepped absorption proftles arrd inherently avoid treatment-hmiting hep— and 

As a result of 4. foregoing amendments and remarks together with the accompanymg 

in condttton for allowance. Therefore, ear!y passage of me above-reference apphcafon for U.S. 
patent to issuance is earnestly solicited. 



IPDAL: 187648.1 32892-00026 



- 18- 



Should the Examiner have any questions or require 
Applicant requests that the Examiner contact th^terfieToTreC 
phone numbers noted below. 



additional information or clarification, 
erein, Peter J. Manso, at the 




March 18, 1999 

Jenkens & Gilchrist, P.C. 
1445 Ross Ave. 
Suite 3200 
Dallas, Texas 75202 
(214) 855-4500 (General) 
(214) 855-4858 (secretary) 
(214) 855-4300 (Fax No.) 
(954) 752-7169 (Direct Dial) 




Peter J. Manso 
Reg. No. 32,264 
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November 13, 1998 
PATENT 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: 
Serial No.: 
Filing Date: 
Group Art Unit: 
Examiner: 

Title: 



David J. Bova 
08/814,974 
March 6, 1997 
1502 

J. Venkat 

R Schwartz, Biotechnology Practice Specialist 

METHODS AND SUSTAINED RELEASE NICOTINIC . ACID 

COMPOSITIONS FOR TREATING HYPERLIPIDEMIA AT 

NIGHT 



Assistant Commissioner of Patents 
Washington, D.C. 20231 



Dear Sir: 



rwri ARATIO" TTivnFR T7 CFP St HI and §§1,601 ft seq. 



I Arthur B. Straughn, Pharm. D., hereby state and declare that: 

1 I received my B.S. degree in pharmacy from the University of North Carolina in 1 972 
and my Doctor of Pharmacy from the University of Tennessee in 1974. My curriculum vitae is 

submitted herewith as Exhibit 1 . 

2 i am a Professor and Clinical Director of the Drug Research Laboratory in the 
Department of Pharmaceutical Sciences, College of Pharmacy, University of Tennessee, Memphis, 
Tennessee. 

3 i have been on the faculty at the College of Pharmacy, University of Tennessee, 
Memphis, Tennessee, for 23-plus years where ray teaching, research interests and over 60 
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publications are in the field of the pharmaceutical sciences, such as pharmacology, bioavailability, 
pharmacokinetics and drug assay methodology. 

4. My current research projects involve, inter alia, evaluating the effect of food on drug 
absorption from the GI tract, defining dissolution specifications for gelatin capsules using 
acetaminophen as a marker drug, and determining in vivo flux of transdermal dosage systems. 

5 . I am extremely familiar with the conduct of drug trials in human subjects having been 
the principal or co-principal investigator in over 100 studies. 

6. My funding sources have included the National Cancer Institute, the Food and Drug 
Administration (hereinafter the "FDA"), the Tennessee Department of Public Health and 
Environment, and a variety of pharmaceutical companies. 

7. It is my understanding that Upsher-Smith Laboratories, Inc., Minneapolis, Minnesota, 
(hereinafter "Upsher-Smith") manufactures and sells "Slo-Niacin," a sustained release nicotinic acid 
formulation, which is in tablet form and designed for oral administration. 

8. It is my understanding that Slo-Niacin is marketed by Upsher-Smith only as an over- 
the-counter (hereinafter "OTC"), non-prescription product. More specifically, it is my understanding 
that Slo-Niacin is marketed by Upsher-Smith as only an OTC dietary supplement for single daily 
dosing in amounts of 500 mg or less per day, and that the Slo-Niacin tablets are available in 750mg, 
500mg and 250mg strengths. 

9. It is my understanding that Slo-Niacin is not and has never been approved by the FDA 
for any purpose, including dyslipidemia or for lowering serum lipids or lipid components. 

10. It is also my understanding that Slo-Niacin is not and has never been an FDA 
approved prescription drug. It is my understanding that Slo-Niacin is marketedand sold as only an 

OTC dietary supplement. 

11. MyunderstandmgmatUpsher-Smimmark^^ 

to be used once-a-day at a dosage of 500 mg or less, or as directed by a physician, is confirmed in 
(a) the 1997 physicians' Desk Reference (hereinafter the "1997 PDR") under Slo-Niacin product 
information at page 2767, of which a copy is submitted herewith as Exhibit 2, (b) in Upsher-Smith' s 
advertisement on the Internet at http://ww.upsher-smith.com/sloniacin.html (hereinafter "Upsher- 
Smith's Internet Advertisement"), of which a copy is submitted herewith as Exhibit 3, (c) by the 
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,abels utilized by Upsher-Smith on its 750mg, SOOmg and 250mg Slo-Niacin OTC products 
(hereinafter individual* or collectively ••Upsher-Smim's OTC Labels"), of which copies are 
submitted herewith as Exhibits 4, 5 and 6, respectively, and (d) by the package insert utitazed by 
Upsher-Smith with its 750mg, SOOmg and 250mg Slo-Niacin OTC products (hereinafter "Upsher- 
Smith's Package Insert"), of which a copy is submitted herewith as Exhibit 7. 

12 Upon my review of the 1997 PDR (Exhibit 2), Upsher-Smith's Internet 
Advertisement (Exhibit ?), Upsher-Smith's OTC Labels (Exhibits 4, 5 and 6), and Upsher-Smith's 
Package Insert (Exhibit 7), it is my opinion that Upsher-Smith insects adults to take Slo-Niacm as 
only an OTC dietary supplement, or as directed by a physician. It is my opinion that Upsher-Snuth 
neither instructs nor suggests to anyone, in the 1997 PDR (Exhibit 2), Upsher-Smith's Interne, 
Advertisement (Exhibit 3), Upsher-Smith's OTC Labels (Exhibits 4, 5 and 6) or Upsher-Snuth's 
Package Insert (Exhibit 7), to take Slo-Niacin for dyslipidemia or for lowering serum tap,* or Irptd 
components. 

13 According to the 1997 PDR (Exhibit 2), Upsher-Smith's Internet Advertisement 
(Exhibit 3) Upsher-Smith's OTC Labels (Exhibits 4, 5 and 6) and Upsher-Smith's Package Insert 
(Exhibit 7) Upsher-Smith instructs adults to take Slo-Niacin only once-a-day in the mormng or 
evening a. a dosage of 500 mg or less, or as directed by a physician. More particularly, and 
according to Ore 1997 PDR (Exhibit 2), Upsher-Smith's Internet Advertisement (Exhibit 3), Upsher- 
Smith's OTC Labels (Exhibits 4, 5 and 6) and Upsher-Smith's Package Insert (Exhibit 7), Upsher- 
Smith instructs adults to take Slo-Niacin as follows: 250mg - one Slo-Niacin table, morning or 
evening or as directed by a physician; SWrng - one Slo-Niacin table, morning or evemng, or as 
directed by a physician; 750mg - one-half-Slo-Niacin table, morning or evening, or as dtrected by 
a physician. 

14 I ,ismyunders,andmgma,Upsher-Snuu,warnsaduluinmel997PDR(Exh I bt,2), 
Upsher-Smith's Interne, Advertisement (Exhibit 3), Upsher-Smim's OTC Labels (Exhibit 4, 5 and 
6) and Upsher-Smith'sPackage Insert (Exhibi, 7), that "[i]ncreased uric acid and glucose levels and 
abnormal Uver function tests have been reported in persons taking dai.y doses of SOOmg or more of 
niacin " See the 1997 PDR (Exhibi. 2), Upsher-Smim's Interne. Advertisement (Exhibi. 3) Upsher- 
Smith OTC Labels (Exhibits 4, 5 and 6), the and Upsher-Smim's Package Insert (Exhtbt. 7). 
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15. Based upon my 23-plus years experience in the field of the pharmaceutical sciences, 
and my review and understanding of Upsher-Smith's warnings made in the 1997 PDR (Exhibit 2), 
Upsher-Smith's Internet Advertisement (Exhibit 3), Upsher-Smith OTC Labels (Exhibit 4, 5 and 6), 
and Upsher-Smith's Package Insert (Exhibit 7), it is my opinion that Upsher-Smith has inferred to 
adults that, if they take Slo-Niacin once-a-day in the morning or evening in dosages of 500mg or 
greater, they may experience hepatotoxicity and elevations in uric acid levels or glucose levels or. 
both. 

16. In 1994, Gray et al. conducted a retrospective cohort study concerning the efficacy 
and safety of Slo-Niacin in dyslipoproteinemic veterans at the Department of Veteran Affairs 
Medical Center, Long Beach, California. This study was reported at Gray et al. Annals of Internal 
Medicine, 121(3):252-258 (1994), ofwhich a copy is submitted herewith as Exhibit 8 (hereinafter 
"Gray et al.")- I have read and I am familiar with Gray et al. and the study reported therein. 
According to Gray et al., it reports that data was collected and analyzed for 896 patients treated with 

• Slo-Niacin during a 36 month period. During that 36-month period, the average daily dose of Slo- 
Niacin was approximately 1.5 grams with the final dose of.about 1.67 grams. Gray et al. further 
report that approximately one-half (461 of 896) of the patients were still receiving Slo-Niacin at the 
end of the survey period. More importantly, however, Gray et al. report that, of the 435 patients no 
longer taking Slo-Niacin, 249 patients had 276 documented reasons for discontinuation, and that the 
primary documented reasons for discontinuation were adverse effects caused by Slo-Niacin, ofwhich 
43 patients had increased blood glucose levels and 33 patients experienced increased hepatic enzyme 
levels. Gray et al. further report that 46 patients taking Slo-Niacin met the criteria for niacin- 

associated hepatotoxicity. 

17. While it is unclear in Gray et al. as to how the 896 patients were dosed daily with Slo- 
Niacin, it is inferred that these 896 patients were dosed twice-a-day with Slo-Niacin, as opposed to 
once-a-day, in accordance with the recommended dosing schedule adopted by the Department of 
Veteran Affairs Medical Center, Long Beach, California, as reported in Wu et al.: Am. J. Hasp. 
Pharm., 47: 2031-2034 (1990), of which acopy is submitted herewith as Exhibit 9 (hereinafter "Wu 
et al.")' According to Wu et al., the patients at the Department of Veteran Affairs Medical Center, 
Long Beach, California, are slowly titrated with Slo-Niacin over a six-week period to a therapeutic 
dose of 1 .5 grams per day. More particularly, Wu et al. report that patients are given 250mg twice 
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daily for the first two weeks, 500mg twice daily for the second two weeks, and 750mg twice daily 
thereafter. 

18. In an article by McKenney et al.: JAMA, 271(9):672-677 (1994), of which a copy is 
submitted herewith as Exhibit 10 (hereinafter "McKenney et al."), McKenney et al. report on page 
677 thereof that many different SR [nicotinic acid] products with various release mechanisms, 
including Nicobid from Rhone-Poulenc Rorer Pharmaceuticals, Inc., Slo-Niacin from Upsher-Smith, 
Nature's Plus, Niatrol, Endur-Acin and generic products from Goldline, Rugby Laboratories, 
Rockville Center, and Major Pharmaceutical have been implicated in niacin-induced hepatitis. 

19. In an article published in the Medical Sciences Bulletin, entitled The Toxicity of 
Niacin and published on the Internet at http://pharminfo.com/pubs/msb/niaicn.html, of which a copy 
is submitted herewith as Exhibit 1 1 (hereinafter "Medical Sciences Bulletin"), it confirms McKenney 
et al. and again reports that a number of nicotinic acid products have been implicated in niacin- 
induced hepatotoxicity, including Slo-Niacin from Upsher-Smith. While the Medical Sciences 
Bulletin (Exhibit 1 1) reports that Slo-Niacin is a prescription product, this representation is in error 
because, as stated hereinabove, it is my understanding that Slo-Niacin is not and has never been 
approved by the FDA for any purpose, and that Slo-Niacin is not and has never been an FDA 

approved prescription drug. 

20. Based upon my 23-plus years experience in the field of the pharmaceutical sciences, 
it would not be obvious or expected that the administration of once-a-day Slo-Niacin, either in the 
morning or at night, would inherently avoid side effects or changes in liver tests, uric acid levels or 
blood glucose levels that were evident from twice daily dosing. In fact, it is my opinion that quite 
the opposite would be predicted and expected and this is consistent withjhe warnings provided by 
Upsher-Smith in the 1997 PDR (Exhibit 2), Upsher-Smith's Internet Advertisement (Exhibit 3), 
Upsher-Smith's OTC Labels (Exhibits 2, 5 and 6) and Upsher-Smith's Package Insert (Exhibit 7). 

21. In my opinion, it is common knowledge in the pharmaceutical sciences that, if a drug 
induces side effects when administered in divided daily doses in a certain total daily dosage amount, 
the drug will also induce such side effects when it is administered in that same total daily dosage 
amount, but as only a single daily dose. In my opinion, it is also common knowledge in the 
pharmaceutical sciences to divide a daily single dose into further multiple daily doses, e.g., go from 
once-daily dosing to twice-daily or three times-daily dosing, or to divide twice daily-dosing into 
four-daily doses in order to avoid side effects attributable to the fewer daily doses. 
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22. Thus, based upon my 23-plus years experience in the Held of the pharmaceutical 
sciences and my review and understanding of (a) Upsher-Smith's warnings in the 1997 PDR (Exhibit 
2), Upsher-Smith's Internet Advertisement (Exhibit 3), Upsher-Smith OTC Labels (Exhibit 4, 5 and 
6) and Upsher-Smith's Package Insert (Exhibit 7), (b) the report in Gray et al. (Exhibit 8) that Slo- 
Niacin causes hepatotoxicity and elevations in uric acid levels when administered twice-a-day in a 
total daily amount of 1500 mg, and (c) the reports by McKenney et al. (Exhibit 10) and the Medical 
Sciences Bulletin (Exhibit 1 1) that Slo-Niacin is implicated in niacin-induced hepatotoxicity, it is 
my opinion and belief that Slo-Niacin can cause hepatotoxicity and elevations in glucose and uric 
acid levels when administered once-a-day, as it does when administered twice-a-day in an equal 
dosage amount. In addition to my own professional background and experiences in the field of 
pharmaceutical science, my opinion is based upon the fact that (a) Upsher-Smith infers to adults in 
its warnings that hepatotoxicity and elevations in uric acid levels and glucose levels can occur in 
people taking Slo-Niacin once-a-day in a dosage amount of 500mg or more, (b) the report in Gray 
et al.(Exhibit 8) that Slo-Niacin induces hepatotoxicity and elevations in glucose and uric acid levels 
when it is taken twice-a-day in a dosage amount of approximately 1500 mg, and (c) the reports in 
McKenney et al.(Exhibit 10) and the Medical Sciences Bulletin (Exhibit 11) that Slo-Niacin is 
implicated in niacin-induced hepatotoxicity. 

23. It is my understanding that the United States Patent Office issued two U.S. Patents 
to Upsher-Smith, namely, Evenstad et., U.S. Patent No. 5,126,145 (hereinafter the "Evenstad 

-Patent"), of which a copy is submitted herewith as Exhibit 12, and O'Neill et al., U.S. Patent No. 
5,268,181 (hereinafter the "O'Neill Patent"), of which a copy is submitted herewith as Exhibit 13. 
I have read and I am familiar with both the Evenstad Patent and the P'Neill Patent. 

24. As I further understand it, the claims of the Evenstad Patent cover the Slo-Niacin 
formulation, and the claims of the O'Neill Patent (Exhibit 1 3) cover once-a-day use of the Slo-Niacin 
formulation for lowering serum lipids and lipid components. This is evident from the fact that 
Upsher-Smith has elected to patent mark its Slo-Niacin products with the Evenstad Patent Number, 
i.e., 5,126,145 or both the Evenstad Patent Number, i.e., 5,126,145 and the O'Neill, Patent Number, 
i.e., 5,268,181. See the 1997 PDR (Exhibit 2), Upsher-Smith's Internet Advertisement (Exhibit 3), 
Upsher-Smith's OTC Labels (Exhibits 4, 5 and 6), and Upsher-Smith's Package Insert (Exhibit 7). 

25. It is my understanding that the Examiner has asserted that the administration of the 
Slo-Niacin formulation once-a-day, in accordance with the method claims in the O'Neill Patent 
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(Exhibit 13), would inherently avoid inducing treatment-limiting hepatotoxicity or elevations in uric 
acid levels or glucose levels or both. I respectfully disagree. Other than the representation made by 
Upsher-Smith in the O'Neill Patent specification (Exhibit 13) about hepatotoxicity, I am unaware 
of any objective evidence whatsoever that would establish clear and convincing support for the 
Examiner's asserted position that the administration of the Slo-Niacin formulation once-a-day, in 
accordance with the method claims in the O'Neill Patent (Exhibit 13), would inherently avoid 
inducing treatment-limiting hepatotoxicity and/or elevations in uric acid levels or glucose levels or 
both. Thus, it is my opinion that the objective evidence, of which I am aware, does not support the 
position that the administration of the Slo-Niacin formulation once-a-day, in accordance with the 
claims in the O'Neill Patent (Exhibit 13), would inherently avoid treatment-limiting hepatotoxicity 
or elevations in uric acid levels or glucose levels or both, especially when (a) Upsher-Smith itself 
warns in the 1997 PDR (Exhibit 2), Upsher-Smith' s Internet Advertisement (Exhibit 3), Upsher- 
Smith's OTC Labels (Exhibit 4, 5 and 6) and Upsher-Smith's Package Insert (Exhibit 7) that 
"[increased uric acid and glucose levels and abnormal liver function tests have been reported in 
persons taking daily doses of 500mg or more of niacin," (b) Gray et al. (Exhibit 8) report that 
hepatotoxicity and glucose elevations are associated with Slo-Niacin therapy, and (c) McKenney et 
al. (Exhibit 10) and Medical Sciences Bulletin (Exhibit 11) report that Slo-Niacin therapy is 
implicated in niacin-induced hepatotoxicity. 

26. It is therefore my opinion that the administration of the Slo-Niacin formulation once- 
a-day, in accordance with the claims in the O'Neill Patent (Exhibit 13), will not inevitably avoid side 
effects or treatment-limiting hepatotoxicity or elevations in uric acid levels or glucose levels or both. 
Accordingly, it is my opinion that those skilled in the pharmaceutical sciences, including myself, 
would predict and expect that an appreciable number of people who take Slo-Niacin in an amount 
effective to lower serum lipids or a lipid component once-a-day, whether they take it in the morning 
or evening, will experience treatment-limiting hepatotoxicity and/or elevations in uric acid levels or 
glucose levels or both. 

27. I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true, and further that these 
statements are made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
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Code and that such willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. 



Date: Jj'lf'JB 
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AAPS Annual Meeting, San Diego, CA Nov 1994. 

"Pavlovian Food Effect on Enterohepatic Recirculation Monitored by Drug Plasma Concentration: 
Piroxicam Example," AAPS Annual Meeting, San Diego, CA Nov 1994. 

"Use of the Heidelberg Capsule to Evaluate the Effects of Food on the Bioavailability of an Enteric-Coated 
Tablet with Rapid Abosrption and Elimination," AAPS Annual Meeting, San Diego, CA Nov 1994. 

"Bioequivalence(BE) of Different Lots of Dilantin," AAPS Annual Meeting, Seattle, WA Oct 1996. 

"Bioequivalence(BE) of Marketed Multisource Desipramine (DE) Products and the Effects of Gender 
Differences," AAPS Annual Meeting, Seattle, WA Oct 1996. _ 

"Carbamazepine Level-A In Vitro-In Vivo (VV) Correlation: A scaled Convolution Based Predictive 
Approach," AAPS Annual Meeting, Seattle, WA Oct 1996. 

'The Effects of Cross Linking in Gelatin Capsules on the Bioequivalence of Acetaminophen", AAPS Annual 
Meeting, Boston, MA Nov 1997. 

" The Effect of Hormonal Fluctuation During the Menstrual Cycle on the Pharmacokinetics of Tobramycin", 
AAPS Southern Regional Discussion jJGroup, Oxford, MS May 1998. 

- The Pharmacokinetics of Chlorpheniramine, Phenytoin, Nifepidine and Glipizide in an Individual 
Homozygous for the LEU359 Allele of CYP 2C90", AAPS Southern Regional Dtscussion jJGroup, Oxford. 
MS May 1998. 



A. B. Straughn, Phrm.D. 

May 17, 1994 

Invited Presentations : 

1. "Digoxin Intoxication: Case Study", Grand Rounds UTCHS, Memphis, Tennessee, Aug, 1976. 

2. "Pharmacokinetic Considerations in Aminoglycoside Therapy", Arkansas Society of Hospital Pharmacists 
Fall Seminar, Little Rock, Arkansas, Sept, 1976. 

3. "Basic Concepts in Clinical Pharmacokinetics", Seattle Area Society of Hospital Pharmacists Annual 
Seminar, Seattle, Washington, March, 1977. 

4. "Bioavailability Aspects of Drug Therapy", Annual St. Thomas Moore-Roche Therapeutic Symposium, 
Nashville, Tennessee, Aug, 1977. 

5. "Basic Pharmacokinetics", UTCHS College of Medicine Continuing Education Program, Memphis, 
Tennessee, March, 1978. 

6. "The Digitalis Glycosides" and "The Aminoglycosides Antibiotics", Radioassay Applications in 
Pharmacology and Hematology, Veterans Administration Hospital, St. Louis, Missouri, Apr, 1978. 

7. "Pharmacokinetic Aspects of Toxicology", Clinical Toxicology and Pharmacology, VA Hospital, Memphis, 
Tennessee, June, 1979. 

8. "Drug Dosing Concepts", Clinical Toxicology and Pharmacology, VA Hospital, Memphis, Tennessee, 
August 27, 1980. 

9. "A Diurnal Pharmacokinetic Model for Multiple Dose Theophylline", College of Pharmacy, University of 
Utah, Salt Lake City, Utah, Apr, 1983. 

10. "Chronopharmacokinetics", College of Pharmacy, Medica College of Virginia, Richmond, Virginia, May, 
1983. 

1 1 . "Power Analysis in Bioavailability Studies", Glaxo Laboratories, Research Triangle Park, N.C., Dec, 1983. 

12. "Practical Aspects of Therapeutic Drug Monitoring", Winchester County Society of Hospital Pharmacists, 
Valhalla, N.Y., May, 1984. 

13. "Administration of Theo-Dur Once-A-Day vs. Twice-A-Day" Sustained Release Theophylline and 
Nocturnal Asthma Workshop, Burgenstock, Switzerland, July, 1984. 

14. "Interpretation of Bioavailability Data for the Practitioner", ASHP Mid- Year Clinical, New Orleans, LA, 
Dec, 1985. 

15. "Controversies in Sustained-Release Theophylline", HamiltonCo. Pharmaceutical Society, Chattanooga, 
TN, March, 1986. 

16. "Absorption of pH Dependent SR Theophylline in Patients with Normal and Decreased Gastric Acid 
Production," Schering Corporation, Miami, FL, June, 1987. 

17. "PharMACokinetix: A Pharmacokinetic Simulation Tool, 18thAnnual Meeting of EDUCOM, Los Angles, 
CA, November, 1987. 



A. B. Straughn, Phrm.D. 

May 17, 1994 

Tnvited PresentationsfCont.): 

18. "Bar Code Reading for In-process Quality Control of Clinical Data," 24th Annual Meeting of the Drug 
Information Association, Toronto, Canada, July 1988. 

19. "Pharmacokinetics of a New Once-a-Day Theophylline", 45thAnnual Congress of the College of Allergy 
and Immunology. LosAngles CA, Nov, 1988. 

20. "Optical Scanning for Clinical Data Capture and Tracking" DIA Workshop on Clinical Data Management, 
Philadelphia, PA, Apr, 1989. 

21. "Pharmacokinetics of 'Once-A-Day' Theophylline, Cancun Conference, Cancun, Mexico, May, 1989. 

22. "Dosage Regimens for SR Theophylline", 2nd International Colloquium on Progress in Pulmonary 
Medicine, Deauville, France, June, 1989. 

23. "Pharmacokinetics of a New Onec-a-Day Theophylline, Medical Education Conference, Dallas, Tx, Sept, 
1989. - 

24. "Pharmaceutical Aspects of Theophylline Dosage Forms", Medical Education Conference, Houston, TX. 
Nov, 1989. 

25. "Dosing Considerations of Once-a-Day Theophylline, MedicalEducation Conference, New York, NY, Dec, 
1989. 

26. "Bathrooms and Bioinequivalence:Problems with Carbamazepine, Schering Research, Miami, FL, March, 
1989. 

27. "Carbamazepine Bioavailability", Ciba-Giegy, Morristown, NJ, Oct 1990. 

28. "Sustained-Release Theophylline", Carnrick Pharmaceuticals, Dallas TX, Apr, 1992. 

29. "Ethics and the Industrial/Academic Relationship", Ethics in Medicine Seminar Series, Memphis, TN, June, 
1993. 

30. "How We Got the Bucks- Pharmaceutical Studies," A UTRC Hertel Event, Memphis, TN, May, 1994 and 
• April, 1995. 

31. "Pharmacokinetic Workshop Using Stella Simulation Software," Faulding Pharmaceuticals, Adelaide, 
Australia, December 1994. _. — 

32. "Optomization of Drug Formulations Using In Vitro/In Vivo Modeling with STELLA", Kemic Course in 
the Pharmaceutical Scineces Philidelphia PA, May 1997 



Research Grant Awards: 

Co-Investigator 
"Bioavailability 
Evaluation Program" 

Co-Investigator 
"Drug Quality 
Assurance Program" 

Co-Investigator 
"Bioavailability 
Evaluation Program" 

Co-Investigator 
"Drug Quality 
Assurance Program" 

Co-Investigator 
"Bioavailability 
Evaluation Program" 

Co-Investigator 
"Drug Quality 
Assurance Program" 

Principal Investigator 

"Pharmacokinetics 

Use in Developing Theophylline 

Dosage Regimens" 

Co-Investigator 
"Bioavailability Studies" 

Co-Investigator 
"Bioavailability Studies" 

Co-Investigator 
"Bioavailability Studies" 

Co-Investigator 
"DrugQuality 
Assurance Program" 

Co-Investigator 
"Bioavailabiliyv Studies" 

Co-Investigator 
"Bioavailability 
Evaluation Program" 

Co-Investigator 
"DrugQuality 
Assurance Program" 



U.S. Food and Drug 
Administration 



State of Tennessee 
Department of 
Public Health 

U.S. Food and Drug 
Administration 



State of Tennessee 
Department of 
Public Health 

U.S. Food and Drug 
Administration 



State of Tennessee 
Department of 
Public Health 

Cooper Laboratories 



Bell Pharmacal 
Cooper Laboratories 
Cord Laboratories 



State of Tennessee 
Department of 
Public Health 

Cooper Laboratories 



U.S. Food and Drug 
Administration 



State of Tennessee 
Department of 
Public Health 



June 1974- 
June 1975. 



July 1974- 
June 1975 



July 1975 
June 1976 



July 1975 
June 1976 



July 1976 
June 1977 



July 1976- 
June 1977 



Sept. 1976 

Feb. 1977 
Mar. 1977 
May 1977 



July 1977- 
June 1978 



July 1978 



Sept. 1977- 
Aug. 1980 



July 1978- 
June 1979 



A. B. Straughn, Phrm.D. 

May 17, 1994 



$ 44,850 

$ 130,000 

$ 58,000 

$ 130,000 

$ 53,300 

$ 130,000 

$ 2,500 

$ 8,000 

$ 16,000 

$ 16,000 

$ 130,000 

$ 16,200 

$ 271,300 

$ 130,000 




A. B. Straughn, Phrm.D. 

May 17, L994 



Research Grant Awards (Continued): 










Co-Investigator 
"Clinical Pharma- 
cokinetics of Cancer Drugs" 


National Cancer 
Institute - NIH 


Sept. 1978- 
Aug. 1979 


$ 


27,500 


Co-Investigator 
"Bioavailability Studies" 


Cooper Laboratories 


Oct. 1978 


$ 


17,000 


Principal Investigator 
"Sustained-Release 
Dniff Rinavailabilitv" 


Key Pharmaceuticals 


Mar. 1979 


$ 


7,000 


Co-Investigator 
"Bioavailability Studies" 


Marion Laboratories 


Apr. 1979 


S 


19,200 


Co-Investigator 
"Bioavailability Studies" 


Cooper Laboratories 


June 1979 


$ 


11,600 


Co-Investigator 
"Drug Quality 
Assurance Program" 

rVjjUiuiivv * » & ***** 


State of Tennessee 
Department of 
Public Health 


July 1979- 
June 1980 


$ 


130,000 


Co-Investigator 
"Rinavailabilitv Studies" 


Pharmadyne Corp. 


Aug. 1979 


$ 


14,800 


Co-Investigator 

"Rinavailabilitv Studies" 


Meyer-Glaxo Labs. 


Dec. 1979 


$ 


17,000 


Principal Investigator 

"Rinavailabilitv Studies" 


Key Pharmaceuticals 


Mar. 1980 


$ 


25,500 


Co-Investigator 
"Bioavailability Studies" 


Meyer-Glaxo Labs. 


Apr. 1980 


$ 


24,500 


Co-Investigator 
"Bioavailability Studies" 


Berlex Laboratories 


July 1980 


$ 


13,000 


Pn-Tn vp^ti Q ator 

"Drug Quality 
Assurance Program" 


State of Tennessee 
Department of 
Public Health 


July 1980- 
Junel981 


$ 


130,000 


Co-Investigator 
"Bioavailability 
F valuation Program" 


U.S. Food and Drug 
Administration 


Aug. 1980- 
Dec. 1980 


$- 


35,000 


Co-Investigator 
Bioavailability otucues 


Berlex Laboratories 


Oct. 1980 


• $ 


9,800 


Principal Investigator 
"Bioavailability Studies" 


Key Pharmaceuticals 


Jan. 1981 


$ 


29,600 


Co-Investigator 
"Bioavailability Studies" 


Glaxo Laboratories 


Jan. 1981 


$ 


41,000 



Research Gr *"t Awards (Continued): 

Co-Investigator 
"Bioavailability Studies" 

Principal Investigator 
"Bioavailability Studies" 

Principal Investigator 
"Bioavailability Studies" 

Principal Investigator 
"Aspirin Pharmacokine- 
tics in Arthritis" 

Principal Investigator 
"Theophylline Bioavail- 
ability Studies" 

Co-Principal Investigator 
"Quinidine Bioavail- 
ability Studies" 

Co-Investigator 
"Metronidazole Bioavailability 
Studies" 

Principal Investigator 
"Theophylline Bioavailability 
Studies" 

Co- Investi gator 

"Ceftazidime Pharmacokinetics 
in Renal Patients" 

Principal Investigator 
"Theophylline Bioavail- 
ability Studies" 

Co-Investigator 
"Drug Quality 
Assurance Program" 

Principal Investigator 
"Bioavailability Studies" 

Co-Investigator 

"Ceftazidime Pharmacokinetics 
During CAPD" 

Co-Investigator 
"Bioavailability Studies" 



Cord Laboratories 
Key Pharmaceuticals 
Key Pharmaceuticals 
Bristol-Myers Labs 

Key Pharmaceuticals 
Key Pharmaceuticals 
Cord Laboratories 
Key Pharmaceuticals 
Glaxo, Inc. 
Key Pharmaceuticals 

_ State of Tennessee 

Key Pharmaceuticals 
Glaxo, Inc. 

Pennwalt Corporation 



Jan. 1981 
Feb. 1981 
May 1981 
July 1981 

July 1981 

Sept. 1981 

Jan. 1982 

Feb. 1982 

Feb. 1982 

July 1982 



JulyJ982- 
June 1983 



Aug. 1982 



Aug. 1982 



Sept 1982 



A. B. Straughn, Phrm.D. 

May 17, 1994 



$ 42,500 
$ 22,000 

$ 5,000 
$ 1,400 

$ 8,000 

$ 16,000 

$ 26,000 

$ 8,800 

$ 34,300 

$ 25,000 

$ 180,000 

$ 11,800 
$ 15,000 

$ 28,026 



Research G^nt Awards (Continued): 
Co-Investigator 

"Naltrexone Pharmacokinetics" 

Principal Investigator 
"Theophylline Bioavail- 
ability Studies" 

Co-Principal Investigator 
"Bioavailability Studies" 

Co-Principal Investigator 
"Bioavailability Studies" 

Principal Investigator 
"Multiple Dose Drug Studies" 

Co-Principal Investigator 
"Bioavailability Studies" 

Principal Investigator 
"Theophylline Bioavail- 
ability Studies" 

Co-Principal Investigator 
"Transdermal Dosing" 

Co-Investigator 
"DrugQuality 
Assurance Program" 

Co-Principal Investigator 
"Food Effect on Cefuroxime" 

Co-Principal Investigator 
"Aspirin Multiple Dosing" 

Co-Investigator 
"Bioavailability Studies" 

Co-Principal Investigator 
"Bioavailability Studies" 

Principal Investigator 

"Sustained-Release 

Theophylline" 

Co-Principal Investigator 
"Bioavailability Studies" 

Co-Investigator 
"Cefoperazone/Sulbactam" 



DuPont Corporation 
Key Pharmaceuticals 

Key Pharmaceuticals 
Key Pharmaceuticals 
Key Pharmaceuticals 
Key Pharmaceuticals 
Key Pharmaceuticals 

Key Pharmaceuticals 



State of Tennessee 
Department of 
Public Health 

Glaxo, Inc. 



International Drug 
Registration 

Danbury Pharmacal 
Purdue Frederick Co. 
Key Pharmaceuticals 

Key Pharmaceuticals 
Pfizer Pharmaceuticals 



Nov. 1982 
Nov. 1982 

Nov. 1982 
Dec. 1982 
Feb. 1983 
Feb. 1983 
Apr. 1983 

July 1983 



July 1983- 
June 1984 



Nov. 1983 
Nov. 1983 
Dec. 1983 
Dec. 1983 
Jan. 1984 

Jan: 1984 
Feb. 1984 



A. B. Straughn, Phrm.D. 

May 17, 1994 



$ 39,240 

$ 9,000 

$ 14,000 

$ 18,000 

$ 36,000 

$ 18,000 

$ 22,900 

$ 6,750 

$ 180,000 

$ 59,400 

$ 65,869 

$ 31,500 

- $ 28,800 : 

$ 51,000 

$ 11,400 

$ 43,000 



Research G™nt Awards (Continued): 

Principal Investigator 
"Bioavailability Studies" 

Co-Investigator 
"Bioavailability Studies" 

Co-Investigator 
"Theophylline Bioavail- 
ability Studies" 

Co-Principal Investigator 
"Bioavailability Studies" 

Principal Investigator 
"Bioavailability Studies" 

Principal Investigator 
"Bioavailability Studies" 

Co-Investigator 
"Drug Absorption in 
Achlorhydric Patients" 

Co-Investigator 
"Drug Quality 
Assurance Program" 

Principal Investigator 
"Theophylline Bioavail- 
ability Studies" 

Co-Principal Investigator 
"Plasma Binding and Excretion" 

Co-Investigator 
"Absorption Studies" 

Principal Investigator 
"Theophylline Bioavail- 
ability Studies" 

Principal Investigator 
"Absorption Studies" 

Co-Investigator 
"Bioavailability Studies" 

Co-Investigator 
"Bioavailability Studies" 
Principal Investigator 
"Temocillin Pharmaco- 
kinetics" 



Pennwalt Corporation 



International Drug 
Registration 

Purdue Frederick Co. 



Sidmak Laboratory 
Key Pharmaceuticals 
Danbury Pharmacal 



U.S. Food and Drug 
Administration 



State of Tennessee 
Department of 
Public Health 

Key Pharmaceuticals 



Cord Laboratories 
Duramed Pharm. 
Key Pharmaceuticals 

Key Pharmaceuticals 
Pennwalt Corporation 



International Drug 
Registration 
Beecham Laboratories 



Mar. 1984 
Mar. 1984 
Mar. 1984 

Apr. 1984 
Apr. 1984 
May 1984 



June 1984- 
June 1987 



July 1984- 
June 1985 



July 1984 

July 1984 
Aug. 1984 
Aug. 1984 

Sept. 1984 

Oct. 1984 

Nov. 1984 
Mar. 1985 



A. B. Straughn, Phrm.D. 

May 17, 1994 



$ 5,000 

$ 31,088 

$ 36,475 

$ 24,767 

$ 29,330 

$ 23,599 

$ 558,000 

$ 180,000 

$ 23,526 

$ 89,000 

$ 16,200 

$ 21,266 

$ 22,000 

$ 36,500 

$ 25,000 

$ 46,300 



Research Grant Award s f Continued): 

Principal Investigator 
"Bioavailability Studies" 

Principal Investigator 
"Steady-State Bioavail- 
ability Studies" 

Co-Investigator 
"Drug Quality 
Assurance Program" 

Principal Investigator 
"Theophylline Studies" 

Principal Investigator 
"Quinidine Studies" 

Co-Investigator 

Propranolol/Hydrochlorothiazide" 
Co-Investigator 

"Dipyridamole Bioavailability" 

Principal Investigator 
"Cefuroxime Food Studies" 

Co-Investigator 

"Dipyridamole Bioavailability" 

Co-Principal Investigator 
"Single and Multiple Dose 
Theophylline Studies" 

Co-Investigator 
"DrugQuality 
Assurance Program" 

Co-Investigator 
"Griseofulvin Absorption" 

Principal Investigator 
"Ranitidine Studies" 

Principal Investigator 
"Gastric pH Effect on 
Theophylline Absorption" 

Principal Investigator 
"Single Daily Dosing 
for Theophylline" 



Key Pharmaceuticals 
Key Pharmaceuticals 

State of Tennessee 
Department of 
Public Health 

Key Pharmaceuticals 
Key Pharmaceuticals 
Quincy Laboratories 
Cord Laboratories 
Glaxo, Inc. 
Colmed Laboratories 
Cord Laboratories 



State of Tennessee 
Department of 
Public Health 

Sidmak Laboratories 



Glaxo Laboratories 
Key Pharmaceuticals 

Schering Corporation 



Mar 1985 



Apr. 1985 



July 1985 
June 1986 



Aug. 1985 
Sept.1985 
Sept.1985 
Oct 1985 
Dec. 1985 
Jan. 1986 
Apr. 1986 



July 1986- 
June 1987 



May 1986 
May 1986 
July 1986 

Aug. 1986 



A. B. Straughn, Phrm.D. 

May 17, 1994 



$ 11,000 

$ 17,863 

$ 142,015 

$ 20,900 

$ 25,600 

$ 67,600 

$ 73,000 

$ 19,700 

$ 32,000 

$ 86,540 

$ 142,015 

$ 67,300 

_ $ 18,716 

$ 21,421 

$ 16,853 



Research Grant Awards (Continued): 

Co-Investigator 
"Bioavailability Study" 

Co-Investigator 
"Theophylline Absorption" 

Principal Investigator 
'Theophylline Kinetics" 

Principal Investigator 
Pilot Study on Food Effect 
on Theophylline Absorption" 

Co-Investigator 
. "Pharmacokinetic Study" 

Co-Investigator 

"Dinoseb Pharmacokinetics" 

Principal Investigator 
"Theophylline Studies" 

Co-Investigator 
"Dipyridamole Study" 

Co-Investigator 
"Drug Quality 
Assurance Program" 

Co-Investigator 
"Bioavailability Studies" 

Co-Investigator 

"Steady-State SR Formulations" 

Co-Investigator 
"Bioreplication Studies" 

Principal Investigator 
"Theophylline Kinetics at SS" 

Co-Investigator 
"Bioavailability 
Evaluation" 

Co-Investigator 
"Bioavailability Studies" 

Principal Investigator 
"SR Theophylline Study" 



Ganes Chemical Co., 
New York, NY 

Sidmak Laboratories 



Glaxo, Inc. 
Schering Corporation 

Beecham Laboratories 
Dinoseb Task Force II 
Schering Corporation 
Vitarine 

State of Tennessee 
Department of 
Public Health 

Sidmak Laboratories 
Sidmak Laboratories 
Siegfried AG 
Schering Corporation 



US Food and Drug 
Administration 



Sidmak Laboratories 



Schering Corporation 



A. B. Straughn, Phrm.D. 

May 17, 1994 



Jan. 1987 $ 23,500 

Jan. 1987 $ 56,314 

Jan. 1987 $ 22,275 

Jan. 1987 $ 14,786 

Feb. 1987 $ 70,000 

Mar. 1987 $ 62,500 

Mar. 1987 $ 63,120 

Mar. 1987 $ 32,000 

July 1987 $ 142,015 
June 1988 

May 1987 $ 25,200 

July 1987 $ 97,800 

Aug. 1987 $ 57,600 

Aug. 1987 $ 30,000 

Sept. 1987- $ 487,725 
Sept. 1990 

Oct. 1987 $ 64,500 

Nov. 1987 $ 43,800 



Research Grant Awards (Continued): 

Co-Investigator 
"Aspirin Studies'* 

Principal Investigator 
"Re-encapsulated Theophylline" 

Principal Investigator 

"Food Effect SR Theophylline" 

Co-Investigator 
"Steady-State Study" 

Co-Investigator 
"DrugQuality 
Assurance Program" 

Principal Investigator 
"Theophylline Kinetics" 

Co-Investigator 
"New Assay Methods" 

Principal Investigator 
"Theophylline Bioavailability" 

Co-Investigator 
"Griseofulvin Bioavailability" 

Principal Investigator 
"Theophylline Bioavailability" 

Co-Investigator 
"Diazepam Studies" 

Principallnvestigator 
"Pediatric Theophylline" 

Principal Investigator 
"Aspirin Effect on Niacin 
Induced Flushing" 

Co-Investigator 
"DrugQuality 
Assurance Program" 

Principal Investigator 
"Antacids and Theophylline" 

Principal Investigator 
"Ped S-R Theo Kinetics" 



IDR 

Glaxo, Inc. 

Schering Corporation 

Sidmak Laboratories 

State of Tennessee 
Department of 
Public Health . . 

Schering Corporation 
Sidmak Laboratories 
Schering Corporation 
Sidmak Laboratories 
Schering Corporation 
Vitarine Laboratories 
ScheringCorporation 
Kos Pharmaceuticals 



State of Tennessee 
Department of 
Public Health 

Schering Corporation 



Schering Corporation 



Jan. 1988 
Jan. 1988 
Feb. 1988 
Mar. 1988 



July 1988- 
June 1989 



Sept. 1988 
Oct. 1988 
Nov. 1988 
Nov. 1988 
Dec. 1988 
Mar. 1989 
April 1989 
' Apr 1989 



July 1989- 
June 1990 



Nov. 1989 



Dec. 1989 



A. B. Straughn, Phrm.D. 

May 17, 1994 



$ 34,000 

$ 28,746 

$ 63,029 

$ 44,200 

$ 142,015 

$ 17,820 

$ 30,000 

$ 23,640 

$ 88,000 

$ 27,930 

$ 34,000 

$ 8,420 

$ 3,280 

$ 106,897 

$ 38,960 

$ 14,850 



ppcparrh Gra"' Awards (Continued): 

Principal Investigator 
"Theophylline Kinetics" 

Principal Investigator 
"Steady-State Theophylline" 

Principal Investigator 
"Steady-State Theophylline" 

"Principal Investigator 
"New Dosage Forms" 

Co-Investigator 
"DrugQuality 
Assurance Program" 

Principal Investigator 
"Food Effect on Sprinkle" 

Principal Investigator 
"Sprinkle/Intact Dosages 

Principal Investigator 
"Food Effect on Absorption" 

Principal Investigator 
"Pilot Effect of Food" 

Principal Investigator 
"Flux Studies" 

• Principal Investigator 
"Single Dose Theophylline" 

Principal Investigator 
"Steady-State Once-a-Day 
Theophylline Sprinkle" 

Co-Investigator 
"Bioavailability Studies" 

Principal Investigator 
"Uni-Dur Absorption" 

Co-Principal Investigator 
"Clonazepam pH Dependent 
Absorption" 

Co-Prinicpal Investigator 
"Urinary Excretion of NFT 



Schering Corporation 
Schering Corporation 
Schering Corporation 
Kos Pharmaceuticals 



State of Tennessee 
Department of 
Public Health 

Schering Corporation 



Schering Corporation 
Kos Pharmaceuticals 
Kos Pharmaceuticals 
Venture Pharma. 
Schering Corporation 
Schering Corporation 

Vitarine 

Schering Corporation 
Hoffman LaRoche 

Vitarine 



Dec. 1989 
Dec. 1989 
Dec. 1989 
Apr. 1990 



July 1990- 
June 1991 



July 1990 
Aug. 1990 
Sep. 1990 
Dec. 1990 
Dec. 1990 
Dec. 1990 
Dec. 1990 

Jan. 1991 
Jan. 1991 
Feb. 1991 

Feb. 1991 



A. B. Straughn, Phrm.D. 

May 17, 1994 



$ 15,120 

$ 16,200 

$ 16,200 

$ 13,220 

$ 106,897 

$ 53,840 

$ 18,389 

$ 31,384 

$ 14,400 

$ 6,000 

$ 58,638 

$ 20,375 

$ 31,000 
$ 47,082 
$ 69,000 

$ 16,300 



Research G^ nf Awards (Continued): 

Prinicpal Investigator 
"Uni-Dur Analytical" 

Co-Principal Investigator 
"Cyclobenzaprine Absorption" 

Co-Investigator 
"DrugQuality 
Assurance Program" 

Co-Principal Investigator 
"Generic Drug Studies" 

Principal Investigator 
'Transdermal Drug Delivery" 

Principal Investigator 
"In Vitro Flux Studies" 

Principal Investigtator 
"Sport Gel in Women" 

Principal Investigator 
"In Vivo Flux Study" 

Principal Investigator 
"Sport Gen in Women II" 

Principal Investigator 
"SR Theophylline Kinetics" 

Co-principal Investigator 
"Gastric Emptying and 
Enteric Coated Tablets" 

Co-principal Investigator 
"Antihistamine Pharmacodynamics" 

Principal Investigator 
"Absorption of SR Theophylline" 

Co-principal Investigator 
"Multiple Bioavailability Studies" 

Principal Investigator 
'Transdermal Absorption 
of Drugs" 

Principal Investigator 

"SR Drug Release Properties 

in Humans" 



Schering Corporation 

MD Pharmaceuticals 

State of Tennessee 
Department of 
Public Health 

U.S. Food and Drug 
Administration 

Kos Pharmaceuticals 
Sano Corporation 
Sano Corporation 
Sano Corporation 
Sano Corporation 
Whitby Research 
Ciba-Geigy 

Schering-Plough 
Kos Pharmaceuticals 
Eon Labs 
Sano Corporation 

Timerx Technologies 



Aug. 1991 
July 1991 



July 1991- 
June 1992 



July 1991- 
June 1994 

Oct. 1991 
Oct. 1991 
Nov. 1991 
Apr. 1992 
Apr. 1992 
Aug. 1992 
Jan. 1993 

Mar. 1993 
Apr. 1993 
Apr. 1993 
July 1993 

Sept 1993 



A. B. Straughn, Phrm.D. 

May 17 , 1994 



$ 38,400 

$ 79,488 

$ 106,695 

$ 584,575 

$ 22,507 

$ * 12,000 

$ 21,900 

$ 12,072 

$ 21,900 

$ 31,759 

$ 57,250 

$ 83,000 

$ 36,687 

$ 170,000 

$ 28,692 

$ 48,234 



A. B. Straughn, Phrm.D. 

May 17, 1994 



ResearchG^nf Awards (Continued}: 

Co-principal Investigator 
"Effect of Formulation 
on Piroxicam Absorption" 

Co-Principal Investigator 
"Generic Drug Studies" 



Principal Investigator 
"SR Albuterol Food Effects 

Principal Investigator 

"Effect of Food on Pseudoephedrine 

Absorption in Humans" 

Co-Principal Investigator 
"Generic Drug Studies" 

Principal Investigator 
"Transdermal Absorption 
of Drugs in Humans'* , 

Principal Investigator 
"Albuterol Absorption" 

Principal Investigator 

"Effect of Food on Nifedipine" 

Principal Investigator 
"SR Nifedipine Absorpiton 

Principal Investigator 
"SR Nifedipine Absorpiton 

Principal Investigator 
transdermal Absorption 
of Drugs in Humans" 

Principal Investigator 
"SR Drug Absorption" 

Principal Investigator 

"Effect of Food on Nifedipine" 

Principal Investigator 

"SR Nifedipine Absorpiton" 

Principal Investigator 

"SR Nifedipine Absorpiton" 

Principal Investigator 

"Effect of Food on Nifedipine" 

Co-Investigator 

"Bioavailability of Dosage Forms" 



Univ. of Maryland 
Subcontract FDA 



U.S. Food and Drug 
Administration 



Timerx Technologies 



Timerx Technologies 



U.S. Food and Drug 
Administration 

Sano Corporation 



Timerx Technologies 
Timerx Technologies 
Timerx Technologies 

Timerx Technologies 

Sano Corporation 

Timerx Technologies 
Timerx Technologies 
Timerx Technologies 
Timerx Technologies 
Timerx Technologies 
Daniels Pharmaceuticals 



July 1993 



July 1994- 
Jan 1995 



Sept 1994 
Nov 1994 



Jan 1995- 
Jan 1998 

Jan 1995 



March 1995 
April 1995 
April 1995 

May 1995 

Jan 1996 

August 1995 



January 



$ 115,959 

$ 1 10,000 

$ 27,970 
$ 29,193 

$ 689,000 
$ 29,156 

$ 21,956 

$ 30,736 

$ 30,736 

$ 34,803 

$ 49,478 

$ 44,913 



October 1995 $ 39,714 



October 1995 $ *4> 913 



1996 $ 68,906 



January 



1996 $ 39,768 



October 1995 $ 57,231 



A. B. Straughn, Phrm.D. 

May 17, 1994 



Co-Investigator 

"IV vs Oral Dosage Forms" 

Principal Investigator 
"Bioavailability of Dosage Forms" 

Principal Investigator 
"Bioavailability of Dosage Forms" 

Principal Investigator 
"Bioavailability of Dosage Forms" 

Co- Investigator 
"Bioavailability (Pilot Study)" 

Co- Investigator 
"Bioavailability and Food" 

Principal Investigator 
"Bioavailability of Dosage Forms" 

Principal Investigator 
"Bioavailability of Dosage Forms" 

Principal Investigator 
"Drug Flux Studies" 



Total Funding 



Dusa Pharmaceuticals 
Timerx Technologies 
Timerx Technologies 
Timerx Technologies 
Psoralen, Inc. 
Psoralen, Inc. 
Timerx Technologies 
Penwest Pharmaceutical 
Sano Corporation 



January 1996 $ 54,340 



July 1996 



Jan 1997 



$ 47,583 



October 1996 $ 39,493 



November 1996 $ 114,678 



December 1996 $ 16,288 



December 1996 $ 59,514 



October 1997 $ 118,541 



January 1998 $ 174,645 



$ 26,290 



$10,510,835 
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administered rectally. F <* A ^^«fJ**t 
: 10 to 30 mg every 4 hours or as directed by P^ff- 
,8 is a petienfdependent variable, and *«^£"«J 
be required for adequate analgeam For contro of 
£ agonizing pain in patient, with certain terminal 
rSS ^should be s*nini*tared on a regularly 
Sedbaaiarevery 4 hours, at the lowest level 
•01 achieve adequate analgeeia. Mot* MedicaUon maj 
nm reapiration in the elderly, the very ill and those 
sta with respiratory problem* therefore lower doses 
t» required. 

MINE DOSAGE REDUCTION 
* the first two to three days of effective pein relief, the 
Z may sleep for many hours. This can be misinter- 
das the effect of exceeaive analgesic dosing rather than 
jst sign of relief in a pain exhausted patient The dose, 
fere, should be maintained for at least three days before 
lion!, if respiratory activity and other vital signs are 
ute. Following successful relief of severe pain, periodic 
<ots to reduce the narcotic dose should be made. 
- a dceee or complete discontinuation of the narcotic 
ymc may become feasible due to a physiologic change or 
aproved mental state of the patient 
.SUPPLIED 

s> Suppositories are individually sealed in color-coded 
wt to aid in identification. 5 mg suppositories (white 
per/blue type), NDC 024^)16012, 12 : PJfcarton- W mg 
etories (white wrapper/green type), NDC 02454)161- 
1 per carton. 20 mg suppositories (white wrapper/red 
NDC 0245-0162-12, 12 per carton. 30 mg suppositories 
. wrapper/gold type), NDC 02454163-12, 12 per carton. 
ORDER FORM REQUIRED— 

3d; Federal law prohibits dispensing without preacnp- 



tfum todide Oral Solution, USP 
ttad) 1 g/ml 



UTPTCON 

!> (potassium iodide oral solution, USP) is a saturated 
m of potassium iodide containing 1 g of potassium 
per ml 

ICAL PHARMACOLOGY 
ium iodide is thought to act as an expectorant by uv 
4 respiratory tract secretions and thereby decreasing 
cosity of mucus. 

:ations and usage 

s as an expectorant in the symptomatic treatment of 
c pulmonary diseases where tenacious mucus compu- 
te problem, including bronchial asthma, bronchitis 
ilmonary emphysema. 
RATNDICATIONS 

indicated in patients with a known sensitivity to io- 

iTNGS , v 

iodide can cause fetal harm, abnormal thyroid 
a, and goiter when administered to a pregnant 
t Because of the possible development of fetal goiter, 
nig is used during pregnancy or if the patient becomes 
at during therapy, apprise the patient of the potential 

ACTIONS 

1 In some patients, prolonged use of iodides can 
hypothyroidism. Iodides should be used with caution 
nts having Addison's disease, cardiac disease, hyper* 
ism, myotonia congenita, tuberculosis, acute bronchi- 
toal function impairment 
attractions: Concurrent use with lithium and other 
™d drugs may potentiate the hypothyroid and gov 
c effects of these medications. Concurrent use with 
isKontaining medications, potassiunvsparing di- 
aad angiotensin-converting enzyme inhibitors (ACE 
*i) may result in hyperkalemia and cardiac arrhyth- 
• cardiac arrest 

aboratory Test Interactions: Thyroid function teats 
altered by iodide, 

acy. Category D— see Earnings section. 
I Mothers: Potassium iodide is excreted in breast 
at by nursing mothers may cause skin rash and thy- 
jpression in the infant 

ic Use: Safety and effectiveness in children have 
a established. 
m REACTIONS 

« frequent adverse reactions to potassium iodide are 
i upset, diarrhea, nausea, vomiting, stomach pain, 
ih, and salivary gland swelling or tenderness. Less 
t adverse reactions include gastrointestinal bleeding, 
A irregular heartbeat numbness, tingling, pain or 



weakness in hands or feet, unusual tiredness, weakness or 

heaviness of legs, fever, and swelling of 

Thyroid adenoma, goiter, and myxedema are possible side 

Iodism or chronic iodine poisoning may occur during pro- 
longed treatment or with the use of high doses. The symp- 
toms of iodism include burning of mouth or throat severe 
headache, metallic taste, soreness of teeth and gums, symp. 
torn* of head cold, irritation of the eyes with swelling of the 
eyelids, unusual increase in salivation, acneform skin lesions 
in the seborrheic area*, and rarely, severe skin eTuptwna. If 
symptoms of iodism appear, the drug should be withdrawn 
and the patient given appropriate supportive therapy. 
Hypersensitivity to iodides may occur and may be mani- 
fested by angioedema, cutaneous and mucosal hemorrhage, 
and signs and symptoms resembling serum sickness, such as 
fever, arthralgia, lymph node enlargement and eosinopn> 
lia. 

OVERDOSAGE 

Acute toxicity from potassium iodide is relatively rare. An 
occasional individual may show marked sensitivity and the 
onset of acute poisoning can occur immediately or hours 
after administration. Angioedema, laryngeal edema and 
cutaneous hemorrhages may occur. . 
Iodism or chronic iodine poisoning may occur dunng pro- 
longed treatment or with the use of high doses. Symptoms of 
iodism typically disappear soon after discontinuation of the 
drug. Abundant fluid and salt intake aids in iodide elimina- 
tion. 

DOSAGE AND ADMINISTRATION 

Adults-0.3 ml (300 mg) or 0.6 ml (600 mg) diluted in one 
glassful of water, fruit juice or milk 3 to 4 times daily. To 
minimi™ gastric irritation, take with food or milk, 
The medication should be used no longer than is necessary to 
produce the desired effect 
HOW SUPPLIED 

SSKI® (potassium iodide oral solution, USP) is supplied m 1 
fluid ounce (30 ml) bottles (NDC 0245-0003-31) with a cali- 
brated dropper marked to deliver 0.3 ml (300 mg) andO^ml 
(600 mg* and 8 fluid ounce (237 ml) bottles (NDC 0245O003- 
08). Inactive ingredient Sodium thiosulfate as a preserva- 
tive. 

Caution: Federal law prohibits dispensing without pre- 

Store^aTcontrolled room temperature F (l5*-30^). 

Keep tightly closed and protect from light 
Dispense In tight liflht resistant containers with child resis- 
tant cloeures. _ „. . 

Notice: When exposed to cold temperatures, crystallisation 
may occur, but on warming and shaking, the crystals will 
redissolve. If the solution turns brownish yellow in color, it 
should be discarded. 



element This product has the advantage of a slower release 
■oTnTann" than conventional dosage forms. This may permit 
iU^seby those who do not tolerate immediate-release 



DIRECTIONS w . 
250 mg Adult—One Slo»Niacin<5> Tablet morning or eve- 



zau mar. u*** — - 

M ffV Adults- ^' jjlo-Niacu^TTablet 

*ir *v J! k« m nnvaidan. 



morning or eve* 

> n kAu^2S^ks S^^m<S> Tablet morning or 



Z~n\? gl or as fl ~A*A by a physician^ . . 
gg^i^nff more than SOO ^eUiyTconsult a physician. 
Nc^ SMJiaan^ TableU may be broten on me score line, 
but should not be crushed or chewed. The inactive matrix of 
the tablet is not absorbed and may be excreted intact in the 

Store at room temperature, 59*-86T. 
Keep tightly dosed. 

CAUTION v . . t . . . v 

Niacin may cause temporary flushing, itching and tingling, 
feelings of warmth and headache, particularly when begin- 
ning increasing amount or changing brand of niacin. These 
effects seldom require discontinuing niacin use. Skin rash, 
unset stomach, and low blood pressure when standing are 
leascommon symptoms; if they persist, contact a physician. 

WARNINGS t 
Slc-Niacin® Tablets should not be used by persons with a 
known sensitivity or allergy to niacin. Persons with heart 
disease, particularly those who have recurrent chest pau>- 
(angina) orwho recently suffered a heart attack, should take 
niacin only under the supervision of a physician. Persons 
taking high blood pressure or cholesterol-lowering drugs 
should contact a physician before taking niacin because of 
oc^le mteractions. Do not take nia cin unless reconv 
mended K y ,nd taken iSoTr th» supervision o a phramnfl 
■ ■ < I ' ll, ^n^ M ^ W /JitiA««- gall bladder disease. 



SALSITAB® 

[aat'ii"tab) 

Salsalate 

Tablet* 



DESCRIPTION 

Salsitab® (salsalate) is a nonsteroidal anti-inflammatory 
annt for oral administration. 

Each round, blue, film coated Salsitab® Tablet contains 
500 mg salsalate. Each capsuls-shaped, blue, scored, film 
coated Salsitab® Tablet contains 750 mg salsalate. 
HOW SUPPLIED 

500 mg tablets In bottles of 100 (NDC 024M153-11) 
Smgtableambottlea(rf!^(NIX:024Wlo^l£ 
500 mg tablets in cartons of 100 unit dose (NDC 0245- 

TMmiubleto in bottles of 100 (NDC 024M154-11) 
750 mg tableu in bottle, of 500 (NDC 0245015^15) 
750 mg tablets in cartons of 100 unit dose (NDC 0245- 
015441) 



SLO-N IACIN® TwblwtS) 
Ipotoeits) eontfoileo^e^sTnJadiO 
Dietary Suppssment 



OTC 



-you have any o f following conditions;,,—. 
gout arterial bleecong, glaucoma, diangtea, 
function , peptic ulcer, pregnancy or jactati 



luntuuu «w«v . pregnancy u. = t - . 

■greSTuric acid a nd ff lucose levels an d abnormal Uverf^ 
- Sonteeu have been reported in perso ns taking daily doseior 



DESCRIPTION 
Slo-Niacin® Tablet* are manufactured utilizing a unijue, 
patented polygel® controlled-release delivery system. This 
exclusive technology assures the gradual and measured re- 
lease of niacin (nicotinic arid) and is designed to reduce the 
incidence of flushing and itching ccinmonly ******** 
niacin use . Slo-Niacin© Tablets are ar« >i« hl« m 250 mff t 500, 
mg. and 750 mg strengtHsT 
SUGGESTED USE 
Slo-Niacin® is a member *^ ^»*mm P^myl« group 
(nicotinkacii vitamin 5^ an^ 



wyi m g or more oi n iacin. 
DWtmueuse and consult a physician immediately if any 
of the following symptoms <^ J 8 " 1 ^*!^ 
toms (nausea, vomiting, a general "not weir feeling); loss of 
appetite; a decrease in urine output associated with dark- 
Sored urine; muscle discomfort such as tender, swollen 
muscles or muscle weakness; irregular heartbeat; or cloudy 
or blurry vision. 

Keep out of the reach of children. 

INGREDIENTS , 

250 mg niacin (nicotinic acid), supplying 1.250% of the Refer- 

ence Daily Intake (RDD for niacin. 

500 mg niacin (nicotinic acid), supplying 2.500% of the Refer- 

ence Daily Intake (RDD for niacin. 

?^m^Sarin (nicotinic acid), supplying 3,750% of the Refer- 

ence Daily Intake (RDD for niacin. _ , a 

Each tablet also contains: cellulose polymer denyative. vege- 
table stearine, magnesium stearate, silicon dioxide, glyceryl 
behenate, and FDfcC Red # 40. 
HOW SUPPLIED 

250 mg tablets in bottles of 100: List No. 0245-0062-11 
500 m| tableu in bottles oflOO: List No. 024M063-U 
750 mg tablets in bottles of 100: List No. 0245-0064-11 
VS. Patent No. 5.126,145 an d other patents penoW 
Shown in Product Identification Uuuu, page ♦ 



Vitaline Corporation 

386 WILLIAMSON WAY 
ASHLAND. OR 97620 



Direct Inquiries toe 

Jed D. Meese, Technical Director 

(541) 482-9231 

FAX: (541) 482-9112 



L-CARNITINf USP ^ 0TC 

250mg Tsbkta. 600mg Scored Capiat* and 5OOm0 
Chewsbie Wsfers 
Renal Patient L-CamWne 
Dietary SuppWment 

DESCRIPTION , 
Carnitine is a naturally occurring subirtoj^ and 
for fattr acid oxidation and energy production. Without «, 
long<hain fatty acids cannot cross from cellular cytoplasm 

Continued on n#xf p*9* 

Consul 1997 si^esements and hiftire edWorn lor revisions 



Upsher-Smith Products: Slo-Niacin® 



http://www.upshcr-smith.eom/sIoniacin.h 





For Pharmacists Only 




Products 



Last Updated: 

Wednesday, July 
1, 1998 



Slo-Niacin© 

polygel® controlled-release niacin 
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DESCRIPTION 

Slo-Niacin® t.m *« are manufactured utilizing a un ique. Patented polygel® 
controlled-release deliverysystem. Ihis exclus.ve technology assuiu ll e 
gaTa and measured release ot n iacin (nicotinic acid) and .s designed to reduce 
fhe incidence of flushing and itching commonly associated with niacn i use. 
Sln-Niacin® Tablets are available in 250 mg, 500 mg, and 750 mg strengths, 

SUGGESTED USE 

Sln-Niacin® is a member of the vita ™" R-cnmnlex group (mco time acid 
SE=B 3Taad is suggested as a dietary supplement. 1 his proems nas the 
advantage of a slower release ot niacin than convention al dosage formsjhis 
may permit its use by those who do not tolerate .mmed.ate-release tablets. 

DIRECTIONS 

9<n mr Adults - one Slo-Niacin® Tablet morni ng or evening, or as directed 
by a physician. 

500 mg: Adults - one Slo-Niacin® T ahlet morning or evening, or as directed 
by a physician. 

750 me: Adults - one-half Slo-Niacin® Table t morning or evening, or as 
directed by a pnysician. 

EXHIBIT #3 
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Before using more than 500 mg daily, consult a physiciarr. 

Note- Slo-Niacin® Tablets may be broken on the score line but should not be 
crushed or chewed. The inactive matrix of the tablet is not absorbed and may be 
excreted intact in the stool. 

Store at controlled room temperature, 15-30° C(59-86° F) 

CAUTION 

Niacin may cause temporary flushing, itching and tingling, feelings of warmth 
and headache, particularly when beginning, increasing amount or changing 
brand of niacin. These effects seldom require discontinuing niacin use. Skin 
rash, upset stomach, and low blood pressure when standing are less common 
symptoms; if they persist, contact a physician. 

WARNINGS 

Slo-Niacin® Tablets should not be used by persons with a known sensitivity or 
allergy to niacin. Persons with heart disease, particularly those who have 
recurrent chest pain (angina) or who recently suffered a heart attack should 
take niacin only under the supervision of a physician. Persons taking high blood 
pressure or cholesterol-lowering drugs should contact a physician before taking 
niacin because of possible ^^tinn* no not take niacin unless recommended 
by and taken under the sup ervision of a physician if you have any of the 
following cond.tions: gallbladder d isease, jout^arterial bleeding, glaucoma, 
Hiahetes. imDairedHvV function, peptic ulcer, pregnancy or lactatmg women. 
-T^^ed uric acid and glucbielevels and abnormal liver funct ion tests have 
h^nTe^rted in persons taking daily doses ot 500 ma or more oTmacin. 

Discontinue use and consult a physician immediately if any of the following ^ 
symptoms occur: persistent flu-like symptoms (nausea, vomiting, a general not 
well" feeling); loss of appetite; a decrease in urine output associated with 
dark-colored urine; muscle discomfort such as tender, swollen muscles or 
muscle weakness; irregular heartbeat; or cloudy or blurry vision. 

Keep out of reach of children. _ ^ 

INGREDIENTS _ , 

250 mg niacin (nicotinic acid), supplying 1,250% of the Reference Daily Intake 
(RDI) for niacin. 

500 mg niacin (nicotinic acid), supplying 2,500% of the Reference Daily Intake 
(RDI) for niacin. 

750 mg niacin (nicotinic acid), supplying 3,750% of the Reference Daily Intake 
(RDI) for niacin. 

Each tablet also contains: cellulose polymer derivative, vegetable stearine 
magnesium stearate, silicon dioxide, glyceryl behenate, and FD&C Red No. 40. 
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Minneapolis, MN 55447 

©1995 All Rights Reserved. 
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40-00600 

Call Upsher-Smith at: 1-800-654-2299 
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SLQ NIAC IN 

potygel* cont rolled-release niacin 250mg 

Jfrtorv Sinnlfiffffll 

NIACIN. 

polygel^ controll ed-release niacin 
Dietary Supplement 




List 0245-0062-11 




SIX:) 250 
NIACIN 

polygel- controll ed-release niacin 
Dietary Supplement 100 Tablets 
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Slo-Niacin* Tablets an nw^rrt ^iimw 
oatented poiygtf* controiied-retease delivery system.TTt«s 
etfusta technology assures the gradual ind m^ntd 
SSsr of niacin (nicotinic acid) and is designed to reduce 
me incidence ol flusning and itching common J asMoattO 
.v.th niacin use. Slo-N'iacin* Tablets are avaiUbl* m 250 mg. 
500 mg. and 750 mg strengths. 

?ff ?JI?i2!Lr nt ttii vrtamin 8-complc; group 

convert dosage ^SSLSS^ 
use by those who do not tolerate immediate-release tablets. 

ostein 8 Tablet morning or evening. 

cnn mi.ib - one Sto-Niacin 1 lah ia morning or evening, 

or as directed Dy a prrysjcan 

r^n ntTi^ m - one-half SfrNia^ nablet morning or 

wani ng, jr <is d irected by a physifrAft - 
Before using more man 500 mg daily, consult a physician. 
Note Sio-Niaon-* Tablets may be broken on the score! mjm 
Swtoe crushed or cnewed. The inacM ma^altji 
taciel;snoubsoroedand may be excreted intact in ttaswot 
Store ai controlled room temperature. 15-30* C 159-86' F). 

S*m T may cause temoorary flushing, itching and 

tee ngs ot .varmth and headache, particularly wher ^nmng. 

c eling amount or changing brand ot 
seldom r? QU ire discontinuing ^^2^X£ 

omach. and low olood P'^^^jaS? 
common symptoms: it tney persist contact a physician. 




SLO-NIAC1N* 
Tablets 

(polygrt*eortrettt4- 

releaaniadn) 
Qlettry Supplement 
250, 500, and 750 mg 



WARNINGS _^ neuAtha 

Slo-Niac.tr Tablets should not be used by Persons with a 
known sensitivity or allergy to niacin. Persons with heart 
disease, particularly those who have recurrent chest pan 
(angina) or who recently suffered a heart attack, shouWtoke 
niacin only under the supervision of a physician. Persons 
taking high blood pressure or crolesterol-towenng drugs 
shouitf contact a physician before taking niacin because of 
jo-ihlr 'rirr*™ . [ft "ftt niac ' n un!ea - 
commended fr y ™« taken under the supervision oil, 
nh^ifi an if you have an y ot the loiiowinc, conditions. . 
gallbladder disease. jpuurtenai bleeding, glaucoma, 
diabetes i mnaired iiverTunction, peptic ulcer, pregnancy or 

ihiPr function tests have be ""^'*' persons, - 

OTscoUiue use and consult a ^^'^^^ 

the following ^^^ r J^^SSte- 
(nausea, vomfbng, a oer^nawefl W^^^apc^e-. 
a decrease in urine output assocatod with <*a*ccto«li«ns 
muscle discomfort such as tender, swollen rnusctewmusc* 
wanness; irregular twanfieat or cloudy or bfunyvBion. 
Keep out ol reach of childrt*. 
INGREDIENTS _ k . 

250 mg niacin (nicotinic acid), supplying 1 .250% ol the 
Reference Daily Intake (TOO for mam 

500 mg niacin (nicotinic aad], supplying 2.500% of the 
ReWnceVjairy Intake (RDI) for maw. 

750 mg niacin (nicotinic acidV supplying 3,750% ot the 
Reference Daily Intake (fol) for naon. 

Each tablet atso contains: celulose polymer derfcatr^ 

vegetable stearine, magnesium stearate, silicon awxne. 

glyceryl behenate. and FD&C Red No. 40. 
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OirtvySopplttmal 
250, 500, and 750 mo 
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EXHIBIT #8 



Emcacy and Safety of Controlled-Release Niacin in 
Dyslipoproteinemic Veterans 

.ii,.. ri „iv Timiiihv Morsiun. MD^Su 



! 



Center. ~ eamn |p of 969 predomi- 

poprote.n f 0, f J r f' /o .^/trigWcerides, -32.5%). 
tein cholesterol. +5.7 /o, ana H^e-related 

pnatase, 



^^^^^^^ 

rSiSS* Control.ed-re.ease niacin h MjjJJJ* 

and elderly veterans. In it ^^^'^'VolaU ^ 
patients H ic rnntinued th.i "■■■n hnrn "^„,,„'„ 

adjustment should be avoided. 
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lively J — » ££ D ?> S-tll. ve-7-LDL cho.es- 
density hpoprote.n (LDL) c of hj h . dcnsuy 

terol. and triglyceride .and mcn-a*. ^ ^ ^ 

hpoprotein ( HDL) ^ ^ Id the incidence of recur- 
shown to decrease on rial ty an ^ jn com . 

rent, nonfatal myocardial m Urcuo ^ 
bination with bile ac.d-b.mhnj res.ns to p ^ 

regression of -^"S^n^ii agent in the 
. ac in has been recommended J f , ad . 

treatment of hyper hp*m* ; d « < accep . 
verse effects have. l.m«ed Qf niacin 

tance (6. 7). Sustt.ned-rele«e ao S ^ 
appear to be bete. : to era «d ^ n«g ^ 
although more exp ns.ve a m ^ ^ faised 

antilipidemtc agents Recen y, 4 for hepat0t0XlC!ly 

about the efficacy, tolerab.l. * form . H epato- 

of niacin, espec.ally the extern ^ dQses 

toxici ty is believed- of evidence for 
exceed.ng 3 g/d (8). The p : P d uh extended- 

increased hepatic dysfun .on « ^ 
release niacin is based on a srn wefe ^ 

case reports (9-14), P"^^ to the extend- 
ing regular niac.n l before bemg sw ^ double . blind 
ed-release preparat.on. New evtae ed . release 

tVan immediate-release { dosage tonn. ^ ^ 

Clinical evaluatton of the sa tety 

tained-release niacin* cholesterol 

t0 be slightly more effecuve ^eaejmg _ 
.evels (6); however d.re t 

ering capability could not be mad ^ bec olemic e f- 



Normal Range 

High-density lipoprotein 

cholesterol 
Low-density lipoprotein 

cholesterol 
Triglycerides 

Generic Name 

niacin - 



SI Units 

Conversion Factor 

mg/dL x 0.02586 =* mmol/L 

mg /dLX 0.02586 = mmol/L 
m^dLX 0.01129= mmol/L 

Drugs 

Brand Name 

Slo-Niacin _ 



— Abbreviations 

ALT alanine aminotransferase 
AST aspartate aminotransferase 
HDL high-density lipoprotein 
LDL low-density lipoprotein 



dose*-: of wax-matrix sustained-release niacin were effective 
treatment for hypercholesterolemia (17) 

The r T --TvM «f Veterans Affa.r s Medical Center, 
Lonu Beach. California, has been active in implementing 
accepted guidelines (.^Tor the detection and treatment of 
hypercholesterolemia, and. in keeping with these guide- 
lines niacin has been extensively promoted and used as a 
tirst-line aeent. This pharmacoe pidemiology study is a 

retrospective Hi- mpti 'V 8 ' " f a " P aticnts trtfate ° 
h mntml l etUrelcase niacin d" "'^ * 36-monrt i period.. 

We describe the safetv and efficacy ot controlled-release 

niacin in a sample of predominantly male veterans treated 

for lipid disorders. 

Methods 

T he medical records, laboratory re cords, and pharmacy pre- 
.-t rpSTTS^k were reviewed f or all patients ■niiiaicu u» ^; 
^"release niuHn (SIcNiacin; Up^ er-Sm ith Mmneapo ris. 
- l r h.,wP K n October 19S8 an d April T99j^jtTgata 
S. 'nnt.nu.nc to October IWU bem ogi ap luc ciaTactens-- 
-i c and social, medical, and med.cau on h.story were col ec «d 
from the patients' medical and prescription records. Those pa- 
el with eva.uable lipid profiles had lipoprotein phenotypes 
defined (for this study) as follows: phenotype Ua. LDL choles- 
terol level of 3.3ft mmol/L (130 mg/dL) or more and tngfcende 
L ° of less than 2.82 mmol/L (250 mg/dL): type lib. LDL 
cholesterol level of 3.36 mmol/L (130 mg/dL) or more and tn- 
level of 2.S2 to 4.50 mmol/L (250 to 399 mgtfL): type 
tv LDL cholesterol level of less than 3.36 , mmoVL (130 mg/dL 
n i .riolvwride level of 2.82 to 4.50 mmol/L (2>0 to 399 mg/dL) 
Ifie f 4.52 to 11.28 mmol/L (400 to 999 

mitfU-ffi W« V. triglyceride level of 11.29 mmol/L (1000 . 
m ffi' or more P Active liver disease was defined as any one of 
The fol owina: I) increases in levels of alanine aminotransferase 
ALT) aspartate aminotransferase (AST), or alkaline phos- 
phatae thai were 1.5-fold or more than the upper hm.ts of 
normal; 2) histologic evidence of fibrosis or cirrhosis: 3) evidence 
of decompensated liver disease: 4) positive test results for hep- 
Sitfc B surface antigen: or 5) positive -ro.og.c^s, resold fo 
■mti-hcoatilis C. A history of liver disease was defined as prev! 
ous d s'a i (for example" jaundice, abnormal liver les, result* 
ascites) but no current abnormal levels of liver enzymes and no 
histologic evidence of liver disease. act 
Lipid profile; levels of hepatic enzymes including ALT. AST 
^.amyliransferase. and alkaline phosphatase; and leve Is of 
dueose. uric acid, and albumin were recorded at base me at he 
end of each dose titration, and at the end of the study ( he last 
levels were obtained while ihe patients were receiving con ro k.d- 
release niacin). Liver enzyme levels, blood biochemistry test re- 
sults and lipid levels (IK. 19) were measured by standard enzy- 
matic methods. Low-density lipoprotein cholesterol levels we rc 
calculated using the Fricdcwald formula but were no, estim ted 
for patients who had triglyceride levels of 4 52 ™™V L (4(* 
m«WU or more. The laboratory part.opules w.lh Ihe Centers ■ r«r 
Disease Control and Prevention Program for standardization of 

'"'•nu's/pauenis identified in the medical record as having nia- 
cin nduced hepatic dysfunction as well as llu.se patients with 
increased levels of AST or ALT that were three old or more 
h , he upper limit of normal or increased evels of alka me 
"phatase- that were twofold or more than the upper limit of 
r, al were evaluated for causality with coniro led-release n.ac.n 
sh e he Naranjo nomogram (20). This prohah.hly scale for 
lalvasc drug reactions is based on a scries o ten scored ques- 
tions that evaluate the relation between an adverse event and a 
iispec.cd drug. Hated on this probability scale, the likelihood o 
a ,'ositive associalion between controlled-release n.ac.i. and l.ver 
dvllnnc.ion was classified int.. four f''^'^^' 1 "',^ 
.U...- -Iikcly related lo factor, other than a drug J» • V***. 
,vaclioM-"lollowed a temporal sequence alter ;. drug. possibly 
Mhwril a recognized pattern lo .he suspected drug. amloiuM 
Ik- explained by characleris.ics of the patient s disease <-"). 

15 August I*«4 



Ta ble 1. Baseline Characteristics of Study Patients 

Value 

Variable 



Patients, n 
Ane. y 
Weight, kg 
Men:women 
Race. n(%) 
White 
Black 
Hispanic 
Asian 
Other 

Lipoprotein phenotype (evaluable). n 
I la 
lib 
IV 
V 

Relative contraindications, n (%) 
Diabetes mellitus 
Peptic ulcer disease by history 

Gout . 
Hyperuricemia (uric acid 2 535 jimol/LJT 
Liver disease by history 
Contraindications, n (%) 
Active liver disease 

Active peptic ulcer disease 



896 
61.7 i 9.4* 
85.5 = 15.2* 
850:46 

683 (76.2) 
117(13.1) 
70(7.8) 
10(1.1) 
16(1.8) 
200 
111 
55 
27 
7 

371 (41.4) 
160(17.9) 
127 (14.2) 
84 (9.4) 
65(7.3) 
22(2.5) 
36(4.0) 
26 (2.9) 
10(1.1) 



•MeaniSD 

t To convert to mg/dL divide by 59.48. 
probable reaction-could not 

causes; and definite reaction- confirmed by dechallenge 
^^^&*» results and sundard 
bioXmistrv test results comparing baseline levels with those at 
SmTe o7 the final maintenance dose were "g^Jg^ 
Student paired /-test. Risk factor assessment of mac n-dssociatea 
hepalic dysfunction was analyzed by chi-square analys.s. 

Results 

Patient Characteristics 

Data collection and analysis were completed in 92.5% 
(896 of 969) of eligible patients. Patients not included 
were those who transferred to other facilmes, left he 
Irea, or were lost to follow-up. Baseline charactenst.es 
(Table 1) indicated that patients were P«dom.nantbr 
white men older than 50 years'* age. Lipopro em phe- 
LTpe could be determined in 723% of the patients; the 
^ P Ua phenotype was the most common 
absolute contraindications to niacin preserving (Table ) 
occurred in 41.4% and 4.0% of the Pf^^A 
■-■^■^ for dosane titrauon of controlled- el ea st 

n ', .,An were used in M " ^ » ^ ! ^ M 
rlaiiv d ose was approximat ely 1.5 g witn tnc final 
ff. r .-% L b* .1. mean TSUI) only 0 -3 c greater tl.aTT 
gVJ^., dose U.36 R 10-7 .he "un,^ J TES 
Adjustments for controlled-rcleasTmacm ranged from 0 to 
<i 0 86 1 1 J01. mean |SD]). Colestipol (168 patients) was 
the 1 oquently prescribed additive ant, hp.dcm.c 
5:n ^ followed by gemfibrozil (33 patients) and U— 
(II patients). Data were insufficient to assess he pa ic dys 
ction in patients receiving lovastatin and con ro ed 
release niacin Annrox.mately one half (4ftl 

of K%) of the pt - weTe still receiving on^oU 

■ n:.,i.n,s no longer ^ nirolled-eleasc „i.,c,.K_ill 
. A „n ll l,,,f,, l nn,,,IM,,IUin r • Volume .21 • N«n*e»> 253 



^^^^^^^^^^ 

r a during Treatment^th^^ 

Tablc r Blood LiHVal^ Mean Paired Di^ 

TaDl Ll Fin:.l Maintenance m% C l) 



Variable 

Toul cholesterol 
tDL cholesterol 
HDL cholesterol 
Triglycerides 



Baseline 



293.1 
(7.58) 
203.0 
(5.25) 
45.1 
(1.16) 
307.9 
(7.96) 



mfl f dL (mmol/l) 



237.0 
(6.13) 
154.3 
(3.98) 
47.7 
(1.24) 
207.9 
(5.38) 



Mean Paired Difference 
(95% Cl) 

-56.1 (-50.0 to -62.2) 
-48.7 (-40.4 to -57.0) 

+2.6 (+0.9 to +4.3) 
-100.0 (-55.9 10 -H4.1) 



P Valuet 



-0.0001 
0.0(H)! 
0.0035 
0.0001 



■Igiytciwv- (7 96) _ 

— V ' — ■ ; Nft(ethal SI values are in parentheses. 

~~ . i ql - lo^-deasity lipoprotem. Note thai 

. HDL - high-Jensiiy lipoprotein. LDL 
t Paired r-test. 



Blood Chemistry Test Results 



iST^npIaTnulB patients), ^^^^Onhe 
^meJeveME^atiej^^ be . 
■33TaTie^ho^ls^^ use was sim . 

cause of gastrointestinal fjf^'J^Uote (549 of 
iter (15 of 33) to that of the group as ^ 
896)! ControUed-release niaci ^ ^ (treatment 
time s in 70 patients . the tong te treated u 

—^^^ 

no apparent reason every year. 



Lipoprotein Response 

Bl ood lipid values at baseline comj^J $ 
the final maintenance dose ; ^ — e d t he Ixpected 
The overall lipoprotein r spo nse show 
decreases in total cholestero ( weU „ increasc s 

(-24.0%), and tnglycend« ( ^ 32^% ^ 
in HDL cholestero +5 7%). tva j = 

mean changes in tap* ^ J %> „ = 35; LDL 
70) were limited (total ^"01 ^ ^ 

cholesterol, -29.3%, n - U. F(}r those 

n = 14; and triglycerides. -^t /0 '^. was - aV auable at 

patiC nts * ^art.^ I-* 

pared with a 15.1% decrease , » Pj«J« P - 

?Ib. a difference of 0.3% p f leve ls of 1.03 

0.004). Paints jh HD L 'h°l« ^ a a2% 

mmol/L (40 mg/dL) or less at o ^ ^ 

increase in HDL compared w,th a 32% m ^ 
with baseline lev* more than I* ^ 
difference of 9.0% (Cl. i J* dose and 

relation between yg^TXSoS cholesterol is 
changes ,n evels of pta£ J ^ ^ ^ 
shown in Figure 1. A V*™ as the dose of 

tot al cholesterol ^^^^ to 27.0% and 
niacin increased from 1.0 to J.uy \ in lhe mean 

18.7% to 53.0%. respectively). T* ^crease ^ 

,eve. of LDL *^^$Z&^-™ 

Z^^^^ ^ at a niacm 

dose of 2.0 g/d (14.2%). 



ood uem»"J * w ' - . ... 

at baseline compared with 
Serum chemistry values a ^ summarize d in 

those at the final maintenance d .^^ . ft 

Table 3. Levels of mear uv ^ rema i n ed 

statistically significant manner o ^ levels q{ he . 

within the normal range. ™* com paring the entire 
patic enzymes were s.mdar when P^ ^ +29<7 
cohort with the long-term cohor y ^ 
compared with +33*; ALT lev* is +2j% compared 
+ 20%; and alkaline Ph<*P hat f o ^ cho ester ol levels was 
with +22%). A. ^crease m total _ Q 
associated with an inc re.se n A> aibumin leve 

0.001) and also with a .decrease ^ . n ^ ^ 

(r = +0.31, P< 0.001). No Chang e 
evels. although there , «. . i M* ^ in albumin le vels 
levels (P =-0.0001) and , ^4 .7% dec" ^ ^ 
(/» = 0.0001). Overall, the averag * 
iests with contrdled^ „ ia cin 
nificant. The relation between con^ ^ B 

dose and percentage ^hang ^ cUnicaUy meanmg- 
shown in Figure 2. Statisuca y a macm dos . 

ful dose-related increases were tou 

aae range of 1.0 to 3-0 g/a- u (4 ^ n ew- 

3g Of li^^tSK^Sli diabetes) re- 
onset diabetes and 10 ^ ^ cemic agents while on 

quired the addition ^J^L^Jc agents were 
intiolIed^etiejiia^OralfigW followed 

40.6% (43 of 106). 



Hepatotoxicity 

jorty^i-n^ 

.^S^Fff^SS Tand 4 doubtful. The 
TdeSTW probable 22 further analysis, 

doubtful patients *« e «~ t0 3.4%) patients met 
Twenty of 896 ("^^ ^in-induced hepato- 
biochemical entena for probable n patients 

rSetfor^^ 

atotoxicity. mi , d and resulted in 
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5,126,145 2 

1 nent effective to permit wet granulation, and a water 

TO, i, . conlin«.tk» of .pplicuion &r. No. ! ™' rf 7i0 * s »bW. »»a t in .ccortoc 

Eie medicament. The tablet can be formed by wet ^ (500 mg) ttpiU ,e. 

granulation techniques. DETAILED DESCRIPTION OF THE E 

BACKGROUND OF THE INVENTION INVENTION 

Se , Papally hydrates on the tablet surface to form a meQ fcament and can be P'^ a ™ bi d ^, ution 

E^ES??SS» and contributes signj Ration up soluble 

tained release products. These products Wf**?™. 30% w% within tWs range, generally 

m mfdmB it is recommended that the patient begin available and Ashlan<J Chemical. 

n this regard because a scored tablet eas,ly can be brc- n^sm^e^.^ ^aO^***^ 
ke„ t0 form a smaller dose. ^ codeine sulfate and diltiazem hydrochloride, asp. 

^Accordmgly. a need e**s for a control,* release 55 ^^»«»£fflSS;S 
prcS of more soluble »ed'caments^ ffi^«fltte«ortpoly»«ryta^- 

kdvantages of hydroxypropyl Srug complex erodes or dissolves away. 

t^^«itioini«theide«r^ to^iv^ drug ^ ^ ^ by ^h.ch drug re 
and tow cost of wet granulation, and the other advan h ^ use of hydroxypropyl 

tages of the tablet form over capsules. « le ^ ^ h^H^ 

BRIEF DESCRIPTION OF THE INVENTION prese * t ^oughou, ^f^^SSXS£ 
We ^discovered a sustained release tablet «c* JjJ^JjJ »^yl d^ndent on the rate of 



5,126,145 4 
3 r Other suitable binding hydroxypropyl n«Ajfl«l- 

19-30% for the methoxyl group and 7-12 * AiSLyp ^ also be used . 

m™ Stony. *« " " T^S 1 TO W«w cOTpnso . »i 1£» 

dards and is a preferred binder. 




11.56 
0.50 
1.50 
0.13 
1,00 



5,1 
15.4 
1.3 
10.3 



5,126,145 6 . w f 

2-20 percent by weight of the tawet u j* ■ s s ^ profile under stood by refer- 

^ which inc,ude pre " 

S for good f-^^^^^S; ferred embodiments, 
will be present at from 5-15 P erce »^ 1 „ wei ht . EXAMPLE I 

^TSSS^^ j^ST 10 750 m g . n*cin -lets .ere formed having the fol- 
tio „, such as «^ »»3a ffiSKSSor lowing components: 

ders. may also be used « J^SbTEU stearic acid ' 

Ubleting aids can .nctud . calcmn. M _ _ 

hydrogenated vegeuible oils, ^c con, s ^ i$ 

iiinnnp dioxide, magnesium stearate, ana giy«= '» , niacin (Urna) 
silicone Aoxwe, ^m & combi nation of glyceral dfOJiypropy i 

henate. We have touna ^ colloidal silicon di- Methy i c di»i«* 2910 

K?r^» r . ? ^-^r ssssaar 

KU, ihev Will be present at perL.cn , Glyceryl Behenate 

Lwet ng 1-3 percent of the tablet weight ogw^ ggg) 

proved tableting, ij>P mQre pleasmg < p ttium Stcaratc 

^."s^^-tSi as 1 —'— 

The methods of forming the taweis u. mixture was mixed tn0rou f"' y . , 20 « C . Mixing 

component (tiaices or pw j: ' lve d in water to form i nenyaru^ ef The dye was 

U^rto^^^^^,^^ USSNo. 6™ Tnd mfxed until the color distribu- 
a binding agent so ^j^SS me thylcellulose, added to ^^"^^utes. The color mix was 

rsss W=HrSw= w rssa kS**^ - 

flushing and nausea ««^ t ^™?^ Jrmit dasy lined drums. ^ batches were 

ingestion, 40-70% in 8 hours, and at least 



1 I 

m 
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The resulting product was tableted using a standard 
Ltao p"- Into tablets of 750 mUUgrams macm. 
EXAMPLE 11 
750 milligram niacin tablets were formed as follows: 



Per Pan 



Niacin (Lonia) 

Hydroxypropyl 

MethvJcellulose 2910 

(Methocel E15LV, Dow) 

Hydroxypropyl 

Methvlcellulose 2208 

(Methocel K100MCR. Dow) 

Hydrogenated Vegetable 

Oil (Lubritab. Mendell) 

FD&C Red #40 Lake Dye (40%) 

fColorcon) 



Milligrams/ 

T a hlet Kilograms Used 



750.00 
24.00 



94.10 



62.40 



0.70 



312.500 
10.000 



39.200 

26.00 
0.300 



Tablets having «^^ fl _^ P ^K 
made using conventional and tlu.o 6 

Apparatus w.th a ^S^ rotat g ^ ^ 

900 ml. water at 37 C Samp.e ^ 

show a desirable release pattern. 



Chemical Name 



Miniums/Tab Percent 



15 



20 



■n. niacin tablets *^ n ™££££ 
,he fluid bed process. Hal roT he ^^lation, 33.000 

tQ a stainless 

kilograms d ~ld Xted to 95' C. While mixing 25 
steel steam kettle and heated to y. £15LV 

(b- avoiding ^SA^SSS^cM 

•n,* two cranulations were then added to a no 



Niacin 

Methocel El 5LV 
(hydroxypropyl methylcellulose) 
Methocel K100MCR 
(hydroxypropyl methylcellulose) 
Lubritab 

(hydrogenated vegetable oil) 
FD&CRed#40dye 
Magnesium Stearate 
Compritol 
(glyceryl behenate) 
Syloid 244 . 
fcnlloidal silicon dioxide) 



750.0 
24.0 

94.1 

86.4 

0.7 
14.4 



9.6 



76.220 
2.439 

9.561 

8.780 

0.073 
1.463 
0.488 

0.976 



Tablet* having the formulation of Example IV were 
J^StM granulating techniques m the 

laboratory. 



Chemical Name 



Bv Weigh! * Mg.ATablei 



35 



40 



Niacin 

Methocel E15LV 
(hydroxypropyl methylcellulose) 
Methocel K100MCR 
(hydroxypropyl methylcellulose) 
Lubritab 

(hydrogenated vegetable oil) 
Compritol 888 
(glyceryl behenate) 
Magnesium Stearate 
FD&C Red #40 dye 
Syloid 244 

f^n^Hal silicon dioxide) 



73.07 
2.50 



9.74 



11.56 
0.50 

150 

0.13 
1.00 



500.00 
17.11 

66.65 

79.10 

3.42 

10.26 
.89 
6.84 



EXAMPLE III 



C hemical Name 

Niacin 

Methocel El 5LV 
(hydroxypropyl methytcellulose) 
Methocel K100MCR 
(hydroxypropyl methylcellulose) 
LubritAb 

(hydrogenated vegetable oil) 
FD&C Red #40 dye 
Magnesium Stearate 
Compritol 
(glyceryl behenate) 
Syloid 244 

f„,jimri a 1 silicon dioxide) 



MillipramsrTab Percent 
78.125 



' 55 



750.0 
24.0 

94.1 

62.4 

0.7 
14.4 
4.8 

9.6 



2.50 

9.80 

6.50 

0.075 
1.50 
0.50 



TaMtts having the composition shown in Example V 
capsules, 500 mg. niacin. 



60 



Chemical Name 



By Weight 
% Toul 



Mg/Tablct 



65 



1.00 



Niacin 

Methocel E15LV 
(hydroxypropyl methylcellulose) 
Methocel K100MCR 
(hydroxypropyl methylcellulose) 
Lubritab 

(hydrogenated vegetable oil) 
Compritol 888 



73.07 
2.50 

. 1156 
0.50 




• 



5,126,145 



10 



■continued 



Chemical Name 



By Weighi 
% Toia! 



Mg/Tablei 



(glyceryl behenate) 
Magnesium Stearate 
FD&C Red #40 dye 
Syloid 244 

Imlloidal silicon dioxide) 



1.50 5.13 
0.13 •« 
1.00 "2 



Tablets having the composition 
VI were made using conventual and flu.d bed teen 

ni Th e e foregoing description and examples « Jj** 

areater, a substitution rate for the methoxyi group 
522. 7-30% and a substitution^ for the by 25 

(ej!£t 5-15percentby weight hydrogenated vege- 

Jf^S ^ve 3 mateHa, having a water 
( * } ££g£ of about 0.1-30% at normal room tern- ^ 

SSSlOJJ* within 2 hours after ingestion. 

methylcellulose with sustaintng properties 
(b) aS 2-15 percent by weight water soluble phar- 

(c SSo*. by weight hydrophobic com- 45 

jrSrament having a solubility of about 0.1 to 

within 2 hours after mgest.on. 
3 Uellrolled release tablet of claim 2 whe^m *e 
^soluble medicament comprises mac.n and forms 

percem a 4 percent, a hydroxy- ^ 



"WcSSled release tablet of claim 6 wherein the 
nyS^ 

ties compriseshy^oxy^^^ rf aboul 

10 nominal viscosity, 2 P^f™ . t 2g _ 30 percent, a 
15 cps, a methoxy content of abo uw ^ and a 

hydrophobic component comprises a wax 

decontrolled release tablet of claim U «M 

a further 

co^gTSout^^ 
,Ub 13 C T^ e controlled release tablet of d-taM*"* 

the exurna? Scant further comprises magnesmm 
the hydroxypropyl meth wej ht of the 

tablet. 



* * 
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*° TC LDL-C HDL-C TG TC/HDL LD1VHDL 

Figure 1. The relation between the controlled-release niacin dose and the plasma lipoprotein cholesterol response based on !*rcenUge 
change. HDLC = high-density lipoprotein cholesterol; LDLC = low-density lipoprote.n cholesterol; TC = total cholesterol, and TO 
triglycerides. 



controlled-release niacin or after dosage reduction. 
Twelve patients had vague abdominal and "flu-like" com- 
plaints that also resolved after discontinuation of con- 
trolled-release niacin. Two patients required hospitaliza- 
tion for niacin-induced hepatotoxicity. After dosage 
increases in controlled-release niacin (2.0 to 3.0 g/d and 
3.0 to 6.0 g/d), both patients had marked increases in 
levels of hepatic enzymes, decreases in levels of serum 
albumin, anorexia, nausea, vomiting, and bilateral lower ^ 
extremity edema that resolved after discontinuation of 
niacin. 

The average daily dose of controlled-release niacin was 
greater in patients with probable niacin-induced hepato- 
toxicity compared with those with a rating of possible 
toxicity (3.1 g compared with 2.1 g. P- 0.0075). All 
patients with definite, probable, or possible hepatotoxicity 
associated with controlled-release niacin were included in 
the bivariate- analysis of factors associated with increased 
risk (Table 4). Niacin-induced hepatic dysfunction was not 
associated with patient age or with diet or insulin-man- 
aged diabetes. Patients with hepatic dysfunction included 
41 men and 1 woman equally distributed according ta 
race. Factors associated with an increased risk for hepa- 
totoxicity induced by controlled-release niacin included 



diabetes with receipt of oral hypoglycemic agents, preex- 
isting liver disease, excessive alcohol use, and a higher 
mean daily dose of niacin. Three of the 4 patients with 
preexisting liver disease had a history of alcoholic hepa- 
titis and the fourth patient had a history of granuloma- 
tous hepatitis. One patient with a history of alcoholic 
hepatitis also had a history of hepatitis B (currently neg- 
ative for hepatitis surface antigen). One half (21 of 42) of 
* the patients had at least one risk factor for the develop- 
ment of hepatic dysfunction. In addition, hepatic dysfunc- 
tion followed a reasonable temporal sequence with con- 
current controlled-release niacin in 4 patients receiving 
phenytoin, 1 patient receiving carbamazepine, and 1 pa- 
tient receiving amiodarone. 

The number of months on a given dose of controlled- 
release niacin before the development of hepatotoxicity 
ranged from 1 to 28 months (7.7 months [6.3 months], 
mean [SD]), whereas the number of months to recovery 
was 2.8 months ([SD) 2.6 months; range, 1 to 12 months). 
Peak chemistry values showed a fourfold increase in levels 
of AST, ALT, and alkaline phosphatase, a decrease (1 
g/dL) in levels of serum albumin, and a 43% decrease in 
levels of total cholesterol. 



Table 
Niacin 



3. Liver Function Values and Blood Chemistry Results at Baseline and during Treatment with Controlled-Release 



Variable! 



AST. UIL 
ALT. UIL 
GOT. UIL 
Al\ UIL 

Glucose. mnwtIL 
Uric acid. pjnollL 
Albumin. $1. 



Baseline 


Kinal Maintenance 


22.9 


29.5 


29.0 


35.8 


37.0 


5(1.0 


85. 1 


106.7 


6.54 


6.98 


404.9 


399.0 


44.7 


42.6 



Mean Paired Difference 
(95% CI) 



P Value* 



+ 6.6 (+4.6 to +8.6) 
+6.8 ( +4.2 to +9.4) 
+ l3.0( + 2.5to+23.5) 
+ 21.6 (+ 12.3 to +30.9) 
+ 0.44 (+0.23 to +0.65) 
-5.9 (-14.0 to +2.2) 
-2.1 ( -1.7 m -2.5) 



0.0001 

0.0001 

0.015 

0.0001 

0.0001 

0.15 

0.0001 



• AST annate amino.r;,n>rcra>c: ALT al;,ni«c aminotransferase; Al' - alkaline phosphatase; ami <i<;T . P 1 "™^^ 
t To comer. AST. ALT. Al'. and CKJT to SI values (^-./l.). divide by MUI. To convert albumin to tfdU divide by II). To convert 
.hvtde by 5«UH. 
1 Paired MeM. 



aminotransferase, 
uric acid to mg/UL 
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AST ALT 
Figure 2 The relation between the controlled-release niacin dose 
and the perccntap: charge in levels of liver enzymes. AP - 

alkaline phosphatase; ALT - alanine aminotraiistorasc: AST - 
a>p;irtate aminotransferase; and GOT = gumma-glutamyl trans- 
ferase. 



Discussion 

Despite the retrospective design of our study, the blood 
lipid-lowering effect of controlled-release niacin is clear. 
This benefit was apparent despite an environment in 
which optimal compliance with diet and drug therapy 
could not be verified. The dose-response relation for con- 
trolled-release niacin was evident up to a dose of 2.0 g/d 
for all lipid values. The failure to show further decreases 
in levels of LDL cholesterol and increases in HDL cho- 
lesterol with dosages of 3.0 g/d may result from small 
sample sizes (n = 23 and 28. respectively) and poor com- 
pliance because of the decreased patient tolerance seen at 
higher doses. The mean decrease in levels of LDL cho- 
lesterol seen at 1.5 g/d (-23%) compares favorably with 
that reported by Keenan and colleagues (17) (-20%) and 
McKenney and colleagues (15) (-22%) using different 
formulations of sustained-release niacin at 1.5 g/d. This 
decrease in levels of LDL cholesterol is greater than that 
reported by Knopp and colleagues (6) (-13%) using 3.0 
g/d of time-released niacin capsules. This may be ex- 
plained by poor patient tolerance and compliance (68% 
adherence) with time-released niacin and a lower bio- 
availability seen with time-released niacin (21). The de- 
crease in levels of LDL cholesterol seen at 1.5 g/d with 
controlled-release niacin (-23%) is similar to that seen 
with 3.0 g/d of unmodified niacin (6) (-21%), suggesting 
that controlled-release niacin is twice as potent as crys- 
talline niacin in decreasing levels of LDL cholesterol. In a 
subset of 160 patients, we found greater decreases in 

Table 4. Risk-Factor Assessment of Niacin-associated He- 
patic Dysfunction* 



Variable 



Hepatic Dysfun ction P 

— ^3 Va,ue 



Patients./i 42 „ a 854 „, 

A „ e „• 59.9 - 1.6 61.8 = 0.3 

Final maintenance dose. S !d 2.33 £ 0.15 1.64 * 0.03 

Diabetes mellitus. /i(%) 

Diet or insulin 4(9.5) 89(10.4) 

Oral hypoglycemic agents 9(21.4) 58(6.8) 

Liver disease hy history, n (%) 4 (9.5) 18 (2.1) 

Excessive alcohol use. <i ( r 'o) 13 (40.6)$ 100 (17.2)11 



0.00 It 



<l).(X)5t 
<0.lX15t 
<0.005t 



■ Values arc mean : SE. 
t Unpaired Mol. 
{ Chi-M|uarc. 
*/i = 31 

;i« * my 



levels of I DL cholesterol occurring in patients with phe- 
nolvpe lla compared with those with phenolype lib 
compared with -15.1'.*). f : ""h« investigation 
is needed to characterize the effects of niacin in decreasing 
I DL cholesterol levels in different lipoprotein phenoiypes. 
'The increases in HDL cholesterol levels with con- 
trolled-release niacin peaked at a dosage ot 2.11 g.d 
l + \Vr) Keenan and colleagues (17) also reported a 
plateau effect with wax-matrix niacin at a dosage tit 1.5 
«/d (+9%).' The reported effects of various sustained- 
release dosage forms of niacin given at low doses (1.1) to 
->() s/d) on HDL cholesterol levels are quite variable (IX 
~ ? ~7->_->4) ( + yci U) +41%) and are similar to those 
reported by Knopp and colleagues (6) (-26%) in patients 
takin» 3.0 u/d of unmodified niacin. We tound a greater 
increase in" levels of HDL cholesterol in those patients 
with lower baseline HDL levels (sl.03 mmol/L [40 mg/ 
dLl +P'%- >1.03 mmol/L (40 mg/dL|. +3.2%). This 
finding supports those reported by Lavie and colleagues 
P4) and Squires and colleagues (23) of marked .mprove- 
ment of HDL cholesterol levels in patients with very low 
(0.67 mmol/L [26 mg'dL) and 0.88 mmol/L [34 mg/dL]. 
respectively) baseline HDL cholesterol levels (+30%. 
mean dose. 2.4 g/d; and +18%. mean dose, 1.3 g/d. re- 
spectively). Lavic and colleagues (24) also noted thu 
patients with hypertriglyceridemia (3.50 mmo /L [310 mg/ 
dLl) had greater increases in HDL cholesterol levels com- 
pared with those patients with normal triglyceride levels 
(1.84 mmol/L [163 mg/dL]) at baseline (+41% and 
+V%, respectively). These results suggest that the effect 
of niacin on HDL cholesterol levels requires further eval- 
uation and may be affected by different dosage forms of 
niacin, baseline HDL cholesterol levels, baseline triglyc- 
eride levels, and other factors. 

Triglyceride levels decreased progressively as the con- 
trolled-release niacin dosage increased from 1.0 and 3.0 
g/d (Figure 2). The greater triglyceride-lowering effects we 
found with controlled-release niacin (1.5 g/d. -27%) rel- 
ative to those found by Keenan and colleagues (17) with 
wax-matrix niacin (1.5 g/d. -9%) may be caused by the 
fact that baseline triglyceride levels were much higher in 
our sample of patients (3.48 mmol/L [308 mg/dL] com- 
pared with 1.63 mmol/L [144 mg/dL]). The triglycende- 
lowering effects of L5 g/d of controlled-release niacin 
were identical (-27%) to those reported by Knopp and 
colleagues (6) for 3.0 g/d of unmodified niacin, again 
suggesting that controlled-release niacin is more potent 
than regular niacin. 

Because our study was not controlled, many patients 
with relative contraindications to niacin therapy were not 
excluded. This allowed us to follow a large number of 
patients with diabetes mellitus (/. = 160). Controlled-re- 
iease niacin was poorly tolerated by patients with diabe- 
tes with two thirds of them discontinuing therapy, in 40 /o 
of cases because of poor glycemic control. Henktn and 
colleagues (25) also found a greater discontinuation rate 
of niacin in patients with diabetes (88%) compared with 
patients without diabetes (33%). Garg and Grundy (26) 
found a deterioration of glycemic control with niacin ther- 
apy in patients with non-insulin-dependent diabetes mel- 
litus and sungested that those with diabetes that was 
previously we'll controlled by diet may require oral hypo- 
glycemic agents. This is consistent with our findings. Ten 
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patients wKbse diabetes was controlled by diet alone re- 
quired oral hypoglycemic agents while receiving con- 
trolled-rcleasc niacin. A recommendation that patients 
with diet-controlled diabetes take oral hypoglycemic 
a cents after poor glycemic control resulting from niacin 
therapy appears unwise given the increased potential for 
hepatic dysfunction that was observed in our study. Pro- 
longed administration of niacin results in insulin resis- 
tance (27). The mean increase in glucose ( + 7%; average 
dose. 1.7 g/d) was similar to that found with 3.0 g/d 
(+7%) with unmodified niacin (2S). Although no substan- 
tial biochemical changes in uric acid were noted, small 
increases in uric acid have been reported for unmodified 
niacin (28) and sustained-release niacin (23). 

Niacin has been associated with increases in levels of 
hepatic enzymes. We found that controllcd-release niacin 
resulted in a dose-related increase in liver enzymes over a 
dosage range of 1.0 to 3.0 g'd. Keenan and colleagues 
(17) and McKenney and colleagues (15) also found dose- 
related increases in levels of hepatic enzymes with differ- 
ent formulations of sustained-release niacin. Increases in 
levels of hepatic enzymes after patients received 1.0 g/d of 
controlled-release niacin were similar to those found with 
3.0 g ; d of unmodified niacin (28) (AST, + 9% compared 
with +\2% and alkaline phosphatase, +10% compared 
with +10%, respectively). A new finding was a small but 
statistically significant decrease in scrum albumin levels, 
which correlated with a decrease in total cholesterol levels 
(/■ = +0.31) and may indicate a slight decrease in hepatic 
function. 

Studies of the incidence of niacin-induced hepatotoxic- 
ity have found a variance of 0 to 46% in the incidence of 
increased levels of hepatic enzymes (29). The difficulty in 
determining the prevalence of niacin-induced hepatitis is 
due to differences in defining hepatotoxicity (increases in 
levels of enzymes, clinical disease, biopsy results, etc.), 
failing to establish a causal relation, differences in samples 
of patients studied, and differences in duration of the trial 
period. Our findings of a 2.2% prevalence of probable 
niacin-induced hepatotoxicity are similar to those re- 
ported by Blankcnhorn and colleagues (4) (3.2%) in pa- 
tients treated with crystalline niacin, 3 to 12 g/d. 

Several recent case reports (9-14) describe hepatotox - 
icity associated with various sustained-rclca.se prepara - 
tions of niacin. Etchason and colleagues (14) described 
increases in levels of hepatic enzymes in five patients 
treated with 3.0 g/d or less of sustained-release niacin. We 
also found that niacin-associated hepatic dysfunction oc- 
curs at relatively low doses (mean, 2.3 g/d). This is in 
contrast to hepatic dysfunction associated with higher 
doses of crystalline niacin. In addition, reports describe 
new-onsei hepatotoxicity in patients switched from regular 
niacin to sustained-release niacin (II, 13, 14). McKenney 
and colleagues (15) reported a high incidence of hepato- 
toxicity (12 of 23. 52^) defined as an increase in levels of 
liver aminotransferases to more than three times the up- 
per limit of normal, occurring with a different sustained- 
release dosage form of niacin. Five patients had symp- 
toms of hepatic dysfunction that occurred at dosage levels 
of 2.0 in 3.0 g'd. Decreases in levels of LDL cholesterol 
were similar when comparing 1.5 g/d ol sustained-release 
niacin (-2l. l J'r) with 3.0 g/d of immediate-release niacin 
(-21.7';-; ). This is consistent with our findings thai hepatic- 



dysfunction and decreases in levels of LDL cholesterol 
are associated with lower doses of sustained-release niacin 
when compared with unmodified niacin, suggesting po- 
tency differences. "Generalization" (30) of the reported 
results (15) to other dosage forms of immediate- or sus- 
tained-release niacin cannot confidently be made without 
pharmacokinetic and quality-control data or comparative 
clinical trials. 

All niacin products available without prescription, regard- 
less of formulation, are sold as nutritional supplements. Reg- 
ulatory requirements for nutritional supplements, or foods, 
arc less rigorous than those for prescription drug products. 
Differences in quality control and product variability may 
occur with different over-the-counter niacin products be- 
cause some companies follow good manufacturing prac- 
tices for prescription drugs for their nutritional supple- 
ment niacin formulation, whereas others do not. 

Prescribing guidelines for niacin state that hepatic dys- 
function is an absolute contraindication to its use and a 
history of liver disease is a relative contraindication. We 
found an increased risk for hepatotoxicity associated with 
preexisting liver disease, even though levels of hepatic 
enzymes were within normal limits at baseline. No data 
are available defining what factors may predispose pa- 
tients to niacin-induced hepatic injury. We found support 
for a dose-response relation in that patients receiving a 
higher mean daily dose (2.3 g/d) of controlled-release 
niacin were more likely to develop hepatotoxicity than 
those receiving a lower mean daily dose (1.6 g/d). Those 
patients with excessive alcohol intake (medical record no- 
tation) have a greater propensity for developing hepato- 
toxicity while receiving niacin. Finally, niacin-induced hep- 
atotoxicity was more prevalent in patients with, diabetes 
who were receiving oral hypoglycemic agents. Thus, the 
risk for niacin-induced hepatitis may be greater in those 
patients taking agents also known to cause hepatic dys- 
function, such as ethanoi and sulfonylurea agents. 

Controlled-release niacin appears to be more potent 
than immediate-release niacin with respect to efficacy and 
biochemical changes. The toxicity of controlled-release 
niacin is similar to that of immediate-release niacin if 
used in equipotcnt doses. Controlled-release niacin 
should be avoided in patients with hepatic dysfunction or 
a history of liver disease, patient^ with diabetes mellitus, 
and patients who use alcohol ni excess. A safe level of 
alcohol intake in patients taking controlled-release niacin 
cannot be determined from our data. Most patients re- 
spond to a dosage range of 1.0 to 2.0 g/d. The incidence 
of flushing and itching can be minimized by titrating 
controlled-release niacin to an initial target of 1.0 g/d, 
prescribing it with meals, and pretreating patients with 
aspirin as necessary. Doses higher than 2.0 g/d are more 
likely to cause hepatotoxicity and require more frequent 
monitoring. Dosage increments should not be greater 
than 0.5 g/d, with levels of hepatic enzymes and blood 
glucose evaluated at baseline, within 6 weeks of any dose 
increase, and every 3 months while patients receive long- 
term therapy. Sustained-release formulations of niacin are 
not the same (21, 31) and should not be interchanged. 
Patients should be cautioned never to switch niacin for- 
mulations unless advised by their physicians. If patients 
are switched from immediate-release niacin to controlled- 
release niacin, a dose reduction of 5t«i to 70'# is indicated. 
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Ettondcd-n«le*sc niacin Reports 



Promotion of extended-release niacin tablets 
at a Veterans Affairs medical center 



pAve F Wu amp David g C»av 

Abstract: A program to modify t^v 
presc r, birg of antilipemic agents 
by promoting *hc use of extended- 
release niacin ablets i? desenbed 

Between December 1987 and 
Auj&uSt 1988. pharmacists at * 
1183-bed Veterans Affairs medical 
center observed a targe increase m 
fhe number of outpatient prescrip- 
fciops for antilipemic agents In an 
aHempt to control costs, a program 
to promo* the u<c of extended-re- 
lease niacin tablets for treating hy- 
perlipemia was conducted during 
August and September 19SS Vari- 
ous educational materials* op nia- 
cin were distributed to physicians 
A di>play on therapy of hyperli- 



pemia «*as featured at the myntMy 
drug fair, a«d articles on niacin 
were precepted during a journal 
club meeting of ambu'atory<are 
clinicians Pharmacists succeeded 
in having extended -release niacin 
tablets placed on the formulary in 
September Data on the number of 
prescriptions filled for antilipemic 
agent* were collected before and 
after the niacin promotional pro- 
gram. 

The number of preoptions 
filled for c*tcndcd-release niacin 
500-rrg tablets increased steadily 
dunog a six-month study period 
after the program ended, the num. 
ber of prescription? filled for regu- 



lar niacin decreased by 50% A* 
prescribing of extended-release 
niacin increased, prescribing of co- 
lestipol, gemfibrozil and probucol 
declined The promotional pro- 
gram was we* 1 received by mo?t of 
the medical staff 

A program of education and for- 
mulary management successfully 
changed physician prescribing 
habits for antilipemic agents 

Indet terms. Anhlipetnic agents; 
CoIestTO 1, Drug use; Gemfibrozil. 
Niacin, Pharmacy, institutional, 
hospital. Prescribing; Probucol; 
Su<tatned-action medications 
Am J Hosp Pharm. 1<W0\ 47 2031-4 



Elevated serum low-densttv-hpoprotein (LDU cho- 
it>c* ? rol ha* been established as an independent risk 
factor m the development of coronary artery d*- 
ca*<* ' ' The growing concern of clinicians and the 
public over high serum cholesterol concentrations 
has led to the widespread usr of antilipemic agents 
when dietary therapy alone is inadequate. 

Niacin (nicotinic acid). wh'<h has been in use as an 
antilipemic agent since 1*>55. is ^ery effective in low- 
ering total cholesterol, LDL cholesterol, vcry-low- 
denbitv-hpoprotein (v%Dl.) cholesterol, and triglyc- 
eride* wMe <i»Tujttaneou*Iy raiding high-density- 
lipoprotein cholesterol Nuc ,n lowers cholesterol 
by inhibiting Hpolysis. reducing LDL and VLDl syn- 
\hc<{<, and increasing lipoprotein lipase activity to 
reduce triglycerides' In the Coronary Drug Project, 
niacin reduced the incidence of recurrent ndn fatal 
myocardial infarction in men * Moreover, nine years 
after the end of the trial niacin was associated with 
an overall reduction in mortality compared with pla- 
cebo Niaon in combination wirh colestipol can result 
in the rrgrr^inn «f old atherosclerotic heart lesions 
,ind t an pnrvrnt the occurrence of new one* ' While 
many clinician* have recognized niacin as Ihc drug of 
choice certain type* ot hypcrlipemic di*ordcr*. 
the common adverse effects (flushing and gastroin- 
testinal distress) have limited panent acceptance of 



niacin ,n 

Our facility is a HSfi-bcd Department of Veterans 
Affairs medical center that provide comprehensive 
medical and surgical services and acts as the princi- 
pal teaching hospital for the co"ege nf medicine at the 
" University of California at Imne. I^harmaceuttol 
sen-ices are provided bv 71 pharmacist* and 50 sup- 
portive personnel The inpatient pharmacy depart- 
ment provides timt dose 4"d 1 v admixture services 
24 hours a day. seven da>s a w e<k Umt dose distri- 
bution i* based on the decentralized pharmacy cart 
sv«icm Comprehensive outpatient services ar* pro- 
vided, some 3000 prescriptions are Mled daily Spe- 
ciatiied clinical services, including drug information, 
pharmacokinetic monitoring, oncology, cardiology, 
antimtcrobial management, home health care, antico- 
agulation management, and other direct patient-care 
activities, are provided by seven clinical phanracv 
specialists and four clinical ph-vmary residents- 

Wc recently observed" an increase in the use of 
cost'y antilipemic aynl* In about nine months (De- 
cember 1*37 to August 193$), the number nf outpa- 
tient prescriptions for ^nnhpemic medication* rose 
from 171 to 326 per month In A U gu*l 1^, colestipol 
was the most frequently prescribed antilipemic agent 
<4S7<7*>. fnllowed by niac»n (26%>. gemfibrozil (12^). 
probucol (5* «r lc*s). and lo* astahn (5% or Ie*s) 



p A vf F Wf. PiiaBW D .»•• l«p»Hcpr T>i»rrft9C^SpCC'*l'S*. In 
ri*tt*«l Phjrmji-y l>pa^mr nl. I'cnnaflep*e. Fo«*a*a.C'V 

jt the Mme n> ifeisOvdy. ~«>CliniC,'l r kiimiCV De- 
CJ rtmcr» nf V v » V r*r> Alt"** Mcdv»» CcnlC" fQVAMCJ) 
V-lcV CA tVvtp R r.t*%. I'uawo D . t« C1t«irp| Pturnvvy 
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EXHIBIT #9 



ffeports Extended-release niacin. 
wucin is the least costly of all A" "tilipemic a«nts 

. ehHlf0 j A nroCTam to promote tbe use of extended- 

Hyperlipemia. The program included <*»2°S 
0 H and formulary management, which are 
Sown to be effective in changing P«^««j£ 
terns We describe the program here ^ report 
Sc effects it had on the prescribing of antdipcrruc 
agents. 

Methods 

Description of the Program. The program to pro- 
mo "the use of extended-release niacin tablets ; was 
coSudll during a six-wcek period » AtWjUjJ 
September 1988. In August a news erta supplement 
SueT-The Proper Use of Niaan for Hyper. p, 
demia." a titration guideline on ruacin. a p»" 
formation handout, and a cW-Jjg £ 

antitipemic agents ^^^'"^^dL. 
,11 physicians** our facility and » 
U1 -here antilipemic agents arc ^1?™*%** 
early September, cxtended-release n.actn tablets were 
promote^ through counterdeta^g of phystcun* 
dunng our monthly drug fair. Pharmacol < m 
oaniel dispUy their drug products in an open forum 
fair. A dispfay to promote rationa drug 
ano dietary therapy of hyperemia was created by 
Z cLJphaniy resent and a cl^^Jtan. 
Clinical pharmacists and residents at a booth an 
iwjred questions on the management of hyperli- 
pemia through diet exercise, and medication. In mid- 
Lumber. £ clirocal pharmacy resident prated 

ambulatory^* cUruoans. At about this amc.c£ 
■Im.i1. '1 Tln-r r"*- «w*»H«0 w„ approved by 

Z^^TTWnnnulaxv: 5ui approval was 
7^pr=nh> joint efforts oi the clm.c ai P"»P"*H 
^ferThTdinical pharmacy coo rdinator, and »he 
director oi the cholesterol ciinic ~ ~ 

T he primary locus of our ed ucational efforts was 
.hcTmbuUtoiy^r. physicians and the physician. 

signed to thT cholesterol clinic The proper use o 
2«« emphasized through -"•gJ'iSLSS 
method*. According to our commended I action 

~( \ s p/Mav. Ha tients are given 2 50 mg twife 
■ >' - . IrlJ^ J~U 50(1 mg twice cltfily l u r 



ul'xy <~ t Ai/two weeks. mg twice a,il y lg 
£ Lord two week< and "bums rw.ee Ja.ly UW - 

»nl the next scheduled ap pointment. 

' AJ1 educationa l materials used in ihw uiomotional 
pr^-wm prepared by the clinical pharmacy 
rcsilcnl under the dirtetion of her supervisor. It took 

2032 American 1 umalof Hospital Pharmacy Vol 47 Sep 1990 



PMSliSlS S** Stop pub. 

facil ty Data J^ " U £^ n prornoHon program 
baseline pwodbrforcjei^anp r 

began and a six-month study . ^ 

grim rt,7^J^ offi^-A PC- 
for each antibpemic agent was 

nod. 
Results 

Extended-release niacin (500- and 
tablets) was added to our for^ary m 

filled for extended-release "^^1^1). 
creased steadily durujg the gjTP^^" 
While regular niaan 50- aro 5W-™g ^7 - - rtn< 
on ouSlary. the total number o P^°~ 
filled for regular niacin decreased by approximately 
50% during the study penod . 

Figure 2 shc^s the percent^ 
tions filled for niacin, colestipol. 8£™J"J ™£ 

Discussion 

Many pharmacy departments ^ 
controUrug cost, by changin,} P»^£?£ 
Techniques include formulary r ^S<^ e J^ s *^\ 

™« was weH received by most or the medical 

^ dnS SSwUv booth. At the journal club pr*- 
enLSmoffhe'ambulatory^arcst^ 
attended, and half of them participated « *e di$cu«- 

"Tfcw ambulatorv<are physicians were sewcwhal 
Cwere informed about way. to minimize the ad- 



«i m (Ai and 500 ma (Bl a^d e"*^^ ^ ^ 
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Figure 2. Pewt d'Stfbu'ioc 
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«,r«r effects associated wtfh niacin Enhanced physt- 
well as patient accepts, con- 

tnbutad to our success 

Conclusion 

A pro*™ nf education and formula 7 /""Jg 
rnen * ucWuUy altered physiciar prescribing tab- 

prcsrribiPg of e*terded-releas« ™on toMc* 
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Loss of carbamazepine suspension 
through nasogastric feeding tubes 

ADRIANS I. O^-SCHMIDT. W,LUAM P. GaRNCTT. DENBE R. LOWE, A*0 



Abstract The apparent loss of car- 
bamazepine suspension dunnc 
administration through polyvinyl 
chloride nasogastric feeding tubes 
in vitro w as studied. 

Twelve methods of administer- 
ing carbamazepine suspension (100 
mg/5 rrL) w eTe tested, the meth- 
ods differed with respect to 
nasogastric rube size, presence and 
type of diluent, and type of Hush 
solution. Undiluted or 50% diluted 
carbamazepine suspension 200 mg 
was drawn up in a syringe and 
forced through adult or pediatric 
nasogastric feeding tubes The 
tubes were immediately flushed 
hwice with 50 mL of sterile water. 



0.9% sodium chloride solution, or 
5% dextrose solution, by using the 
same syringe used to administer 
the suspension. Samples were col- 
lected and analyzed for carbamaz- 
epine concentration by high-per- 
formance liquid chromatography. 
Each administration method was 
tested six times, and the results 
were subjected to analysis of vari- 
ance 

Significant loss of carbamaze- 
pine was nnted for four of the six 
methods m which undiluted sus- 
pension was administered. In these 
methods, adult and pediatric tube? 
were flushed with sterile water or 
0.9% sodium chloride No sigrufi- 



H. Thomas Kaknss 

cant toss Of drug occurred I for any 
of the methods involving the use of 
dUuent Significant losses were as- 
sociated with diluent and flush so- 
lution but not nasogastric tube 

size. . „ 

Carba m a te p in c suspen si on 
should be mixed with an equal vol- 
ume of diluent before being ad- 
ministered through nasogastric 
feeding rubes 

Index terms: Anticonvulsant*; 
Carbamazepme, Concentration. 
Dextrose: Diluents; Incompatibili- 
ties: Polyvinyl chloride; Sodium 
chloride: Water 



Carbamazepine is the drug of choice m the treat- 
ment of partial and generalized toruc-cloruc seizures 
because of a relative absence of dysmorphic adverse 
effects and a low incidence of cognitive impairing 
when therapeutic concentrations in plasma arc main- 
tained / One primary disadvantage of carbamazepine 
in the clinical sethng is the limited number of dosage 
forms available. Until recently, carbamazepine was 
available commerciaUy only in 200-mg oral tablets or 
100-mg chewable tablets. In January 19S8, carbamaz- 
epine suspension became commercially available. 



Aoti^. I. Cuuar-Scwor. I^arm D . is CHnSol 
Coordin a tor. Departs \ of Pb»*«4cy Servjc^. Mcmonal Med* 

D .» rwfa^oir>-mi.€y:Ow R Lowe i< a doctor of 
giniji. Richmond. 



The administration of drugs through nasogastric 
fcedmn tubes is common w the intensive-rare setting. 
Dafc obtained in vitro suggest that binding mterac- 
hons may oemi between some drugs and ^'m*«; r £ 
w IHng i decreased delivery of dnjg » .^ 
Most of these studies have focused on intravenously 
administered drugs, such as insulin and <^ 7 «T<"" 
With regard to potential bu-ding to nasogastric tubes, 
only phenytoiThas been studied. Fecovery of 
phinytoiP suspension ha. been studied after adrrur- 
fstrshon through percutaneous endoscopic gastros- 



kaa~*m wonnt recuets K> Or Karnes at the Der*»rtir>ert of 

Ph^T»K-^^ *» »• MCV s * hop - p,thrpond - 

of rtnn<««uH<-»l Soerbsts. A»Ur«». GA. October 25. VK* 
Orcvncht 0 1W. An»sneii. Society of » lospiMl Pharmacist?. 
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EXHIBIT #10 



A Comparison of the Efficacy and 
Toxic Effects of Sustained- vs 



Immediate-Release Niacin in p^^ssr 



Notice: This material may be 



Hypercholesterolemia Patients 

., am M M. McKenney. PharmO: Jac._D^ octor^Sro,, Hams. PharmO; Vernon M. Chinch^PhD 



Objective -To compare escalating doses of .mmed ate-releas e (IR)_and 
. rSwwe (SR) niacin for effectiveness in reducing levels cf low-density li- 
'^^^^^Sm^cBMBS and increasing levels of high<iens.ty 
S^SS^Ek occurrence of adverse reactions, especially 

TeS-Randomized. double-blind, parallel comparison of <R and SR. M 
adSered sequentially at 500, 1000, 1500.. 2000, and 3000 mg/d. each for 6 

lesterXels greater than 4.14 mmotfl (160 mg/dL) after 1 month of a step 1 Na- 

leveS Ss o?c.inica. laboratory tests, a symptom questionnaire, and withdrawal 

^Results -The SR niacin lowered low-density lipoprotein cholesterol levels sig- 
« V™ than IR niacin did at the dosage of 1500 mg/d and above, while IR 
'S^S^^IS^ choLtero. levels significantly more than 
SR niacin dtd at all dosage levels. The reduction in triglycende levels ^was similar 

^usTsi^ 

be carefully monitored by experienced health professionals. ^ l994jBl:WM77) 



total and CHD mortality when used in 
primary prevention" and to slow or re- 
verse the progression of atherosclerosis 
when used with bile acid resins in sec- 
ondiy prevention.'" 4 It is widely .vi- 
able as an over-the-counter product and 
is one of the least expensive drugs for 
the management of dyslipidemia. 



ACCORDING TO the National Choles- 
terol Education Program, nicotinic acid 
is one of the primary drugs for treating 
hypercholesterolemia.' In daily doses 
of 2 to 3 g, it reduces total cholesterol 

from me Sctioots ol Pharmacy (Of McKenney) and 
Medicine (Oi Proctor). Medical College ol Virginia. Ur- 
emia Commonwealth University. Richmond; Baptist 
Medical Center. Little Rock. Ark (Or Harris); and 
Cortege ol Medicine. Pennsylvania Slate University. 
Hershey (Or Chinchili). . « „ „. 

Repnni requests to PO Bo» 533. Medical College ol 
Vuginia. Virginia Commonwealth University. R*n- 
mond. VA 23298 (Or McKenney) 
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and low-density lipoprotein cholesterol 
(LDL-C) levels an average of 20% to 
30%, lowers triglyceride levels 35% to 
55%, arid increases high-density lipopro- 
tein cholesterol (HDL-C) levels 20% to 
35%. M It also reduces levels of small, 
dense LDL-C and Lp(a) lipoprotein, both 
of which are associated with increased 
risk of coronary heart disease (CHD). 
It is effective in the treatment of hy- 
percholesterolemia, as well as mixed hy- 
perlipidemia and hy poalphalipoproteine- 
mia. 840 It has been shown to reduce 



For editorial comme nt, see p 709. 

Despite these numerous advantages, 
nicotinic acid has several notable disad- 
vantages, mostly relating to its toxic 
effects. It is generally not well tolerated 
bv patients, causing vasodilator? Sl(le 
effects in up to 100% of patients, par- 
ticularly when administered in an im- 
mediate-release (IR) dosage form.- In 
clinical trials, about 25% of patients ha ve 
to discontinue niacin use because of these 
symptoms.™- 17 Sustained-release (SR) 
dosage forms of nicotinic acid have been 
recommended to reduce vasodilatory 
side effects. Unfortunately, they are 
more likely to produce gastrointest-.ial 
tract side effects and may be less effec- 
tive in lowering LDL-C levels and in- 
creasing HDL-C levels." More impor- 
" tantly, there have been numerous case 
reports of hepatotoxic effects associated 
with SR niacin.'" 1 

This study was conducted to compare 
SR and IR niacin directly in a well-de- 
signed clinical trial. The objective was to 
compare escalating doses of IR and SR 
niacin for efficacy in reducing LDL-t> 
and triglyceride levels and increasing 
HDL-C levels and for the ofcwneeor 
adverse effects as reflected by bother- 
some symptoms, changes in resutoor 
laboratory tests for blood glucose or hver 
function.and withdrawals from thestudy. 



PATIENTS AND METHODS 
Patient Selection 

The study protocol was ^P^j* 
the institutional review board, and la con 
sent form was signed by each patient. 



Niacin in Hypercholesietoiem.c Patienis-McKerwiey el al 



Adults with a history of high blood cho- 
lesterol levels were recruited by means 
of advertisements in the local newspaper 
and were taught the National Cholesterol 
Education Program saturated fat- and 
cholesterol-restricted step 1 diet by a reg- 
istered dietitian. 1 Those who had ^ LDL-C 
levels greater than 4.14 mmol/L (160 mg/ 
dU after following this diet for at least 1 
month were eligible for the study. Pa- 
tients were excluded if they had major 
medical problems; familial lipid disorders; 
secondary causes of hypercholester- 
olemia, including hypothyroidism obesity 
(> 140*3; of ideal body weight), diabetes 
mellitus, and renal disease; abnormal liver 
function; triglyceride levels greater than 
9 05 mmol/L; or contraindications to nia- 
cin therapy, including active peptic ulcer 
disease; or if they were receiving drugs 
that could alter cholesterol levels. Patients 
whose conditions were stable with a fixed 
dose of antihypertensive or thyroid re- 
placement medication, or conjugated es- 
trogens for longer than 6 months, could 
participate if they maintained the same 
dose throughout the study. Patients were 
required to discontinue other cholesterol- 
lowering drug therapy 4 weeks before 
beginning the diet lead-in phase. 




All patients were taught how to rec- 
ognize and ameliorate side effects and 
adjust doses. Patients were advised to 
take an adult aspirin tablet 30 minutes 
before the morning niacin dose and to 
take each dose with food to minimize 
adverse effects. 



Study Design 

This was a randomized, double-blind, 
parallel-group study. It lasted 36 weeks 
and consisted of a 6-week lead-m period 
followed by five 6-week treatment peri- 
ods. During the lead-in period, a medical 
history was taken and clinical laboratory 
tests and a physical examination were 
performed. Compliance with the diet was 
established by evaluating the patient's 
diary of all foods consumed for 3 days 
with a food record rating (FRR) score, a 
scoring system that roughly quantifies 
the saturated fat content in the diet. 
Patients who obtained an FRR score of 
-15 or less at the end of the lead-in period 
were judged to be following a National 
Cholesterol Education Program step 1 
diet This diet was continued throughout 
the study and monitored by the use of 
3-day diet diaries and FRR scoring at the 
end of each treatment period. 

Patients were randomly assigned to 
receive IR niacin (Rugby Laboratories, 
West Hempstead, NY) or SR niacin 
(Goidline Laboratories, Ft Lauderdale, 
Fla). The drug was administered twice 
daily in identical-appearing capsules. Dur- 
ing the first treatment period, patients 
" took 250 mg/d for 1 week, followed by 
500 mg/d for 5 weeks. Thereafter, the 
following dosages were sequentially in- 
troduced, and the patient took each one 
for 6 weeks: 1000, 1500, 2000, and 3000 
mg/d. Dosages were escalated even if no 
increase was required for control of the 
patient's cholesterol level. 

JAMA. March 2. 1994-Vot 271. No. 9 



Study Measurements 



Two 14-hour fasting blood samples for 
lipid and lipoprotein cholesterol measure- 
ments were obtained in all six study pe- 
riods, one at the end of the fourth and 
another at the end of the sixth week. 
During the lead-in period, the average of 
these values was used to qualify patients 
for the study and to establish baseline 
levels. During each treatment period, the 
average of these values served as the 
measure of drug effect. If the patient was 
withdrawn from the study during any 
treatment period, any lipid values ob- 
tained were included in the efficacy analy-_ 
sis. Lipid results were available to the 
investigators throughout the study for 
use in encouraging patient compUance 

At the end of each study period, the 
occurrence of adverse effects was deter- 
mined by use of patient history, clinical 
laboratory tests, and a symptom ques- 
tionnaire. Patients were encouraged to 
report adverse effects at any time. If the 
adverse effect was clinically sigiu^cant, 
the patient was withdrawn from the 
study. If it was not clinically significant, 
the patient was asked to reduce the nia- 
cin dosage to the previously tolerated dos- 
age for 1 week and then to resume the 
scheduled dosage. If the adverse effect 
persisted or recurred, the patient was 
withdrawn from the study. Patients were 
always withdrawn when the results of 
liver function tests were greater than 
three times the upper limit of normal 



The symptom questionnaire contained 
a list of 1 1 symptoms commonly reported 
with niacin therapy (ie, vasodilatory 
symptoms of flushing, tingling, warm feel- 
ing headache, rash, and itching; gas- 
trointestinal tract symptoms of nausea 
eras heartburn, and diarrhea; and fatigue). 
For each symptom, patients were asked 
to indicate how bothersome the symptom 
had been during the previous 6 weeks 
The patient's responses were converted 
to numeric scores by assigning 0 to 4 for 
least to most bothersome. A global score 
for each patient was determined at the 
end of each treatment period by adding 
the numeric scores of each symptom. The 
global score provided an estimate of the 
overall adverse effects associated with 
niacin therapy; it did not indicate that all 
adverse effects were of equal significance. 

Compliance with niacin therapy was 
assessed by a capsule count at the end 
of each treatment period 
-The laboratory used for this study 
was standardized by participation in the 
Centers for Disease Control Lipid Stan- 
dardization Program. AH analytes met 
Centers for Disease Control require- 
ments for accuracy and precision, io- 
tal cholesterol and triglyceride _level> 
were measured enzymatically. For tie 
HDL-C determination, plasma was frac- 
tionated with 0.092-mol/L manganese 
chloride plus 18B-U/L heparin sotauon 
followed by centrifugation, and the su 
pernatant fraction was assayed for cho- 
lesterol. 55 The very^ow-density hpoprtj 
tein cholesterol and LDL-C levels ^were 
calculated by the Friedewald formula 
applied to the measured values. 



Statistical Methods 

The minimum sample si^e estimation 
at a power (1-0) of 90% and a =.05 for 
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a two-arm parallel study with two-tailed 
testing to detect a difference of 0.65 
mmol/L (25 mg/dL) in LDL-C level with 
an SD of 0.67 mmol/L (26 mg/dL) was 23 
for each group. The sample size required 
to determine a 0.23-mmol/L (9-mg/dL) 
difference in HDL-C level with an SD of 
0.23 mmol/L (9 mg/dL) was 21 for each 
group. 36 

Efficacy analyses were performed by 
the Statistical Analysis System. A re- 
peated-measures analysis of variance 
(ANOVA) was conducted for each of the 
following response variables: total cho- 
lesterol, triglyceride, LDL-C, very-low- 
density lipoprotein cholesterol, HDL-C, 
glucose, uric acid, alanine aminotrans- 
ferase, aspartate aminotransferase, and 
alkaline phosphatase levels; and global 
adverse symptom score. The treatment 
groups were unbalanced because of pa- 
tient withdrawals; therefore, the re- 
stricted maximum likelihood estimation 
method described by Jennrich and 
Schluchter* was applied. The model con- 
sisted of terms for each patient's base- 
tine mean and terms for mean changes 
from baseline for each period for each 
dosage form; the correlation structure 
within each patient was modeled as a 
general autoregressive process. From 
the results of the repeated-measures 
ANOVA, approximate t tests were con- 
structed for comparing the dosage forms 
within each period. For the lipid and 
lipoprotein cholesterol variables, mea- 
surements were taken at the end of 
weeks 4 and 6 of each period, so pre- 
liminary repeated-measures ANOVAs 
were performed on the differences be- 
tween the two measurements to deter- 
mine whether it was legitimate to av- 
erage the values from these 2 weeks. All 
the calculations for the repeated-mea- 



sures ANOVAs were performed in 
PROC MIXED of SAS 6.07. 

Pearson's partial correlations among 
the lipid and lipoprotein cholesterol re- 
sponses and alanine and aspartate ami- 
notransferase levels were calculated for 
each dosage form. Partial correlations 
were used to adjust for the repeated mea- 
surements overdosage level for each dos- 
age form. Exact t tests were constructed 
to test that the partial correlations were 
significantly different from zero, and 
Fisher's z-transformation was applied to 
construct approximate 95% confidence 
intervals. 38 All such calculations were per- 
formed by the multivariate ANOVA 
statement in PROC GLM of SAS 6.07. 

The period of a patient's last visit be- 
fore withdrawal (last visit if the patient 
did not withdraw) was analyzed by means 
of ordinal logistic regression in which the 
regressor represented the difference be- 
tween the two dosage forms. This was 
performed in PROC LOGISTIC of SAS 
6.07. Also, the rate of withdrawals with 
the two dosage forms was compared by 
means of a likelihood-ratio x 2 test 

RESULTS 
Study Patients 

Fifty patients met the inclusion cri- 
teria; four patients were subsequently 
withdrawn because they required medi- 
cal procedures that disrupted niacin 
therapy or were not compliant with the 
protocol The remaining 46 patients, in- 
cluding 24 men and 22 women, of whom 
32 were white and 14 black, were en- 
rolled into the study. 

Of these 46 patients, 23 were random- 
ized to each treatment group. The mean 
(iSD) ages of patients in the IR and 
SR groups were 55.0*10.8 years and 



52.0*10.4 years, respectively. Approxi- 
mately half of the patients in each group 
were female and 35% were black. Pa- 
tients in each group had from zero to four 
risk factors for CHD; family history, male 
sex, hypertension, and smoking were the 
most prevalent risk factors present. None 
of the patients had a history of CH D. The 
mean ( * SD) baseline weight for patients 
in the IR group was 80.6 i. 15.0 kg, and for 
patients in the SR group, it was 8 1 .4 ± 10.5 
kg. The mean baseline values for LDL 
cholesterol and triglycerides were simi- 
lar (P=.851 and .251, respectively), but 
the mean baseline HDL-C levels were 
different (P=.002) (Figure). 

Compliance with the National Choles- 
terol Education Program diet and niacin 
regimens was acceptable throughout the 
studv. The mean baseline FRR score was 
8.8 (range, 3 to 15) in both groups. Mean 
FRR scores ranged between 9.0 and 1 1.2 
during treatment periods and were not 
different between the IR and SR niacin 
groups. Individual scores greater than 15 
were encountered in only 14 (7%) of the 
208 individual patient diaries analyzed, 
and these scores decreased to less than 
15 on reinforcement counseling. Patients 
took an average of 92% to 98% of pre- 
scribed niacin doses during the study's 
five treatment periods. Capsule counts 
were not different during any treatment 
period. Only 10 (7%) of 140 individual pa- 
tients took less than 80% of prescribed 
doses during any one treatment period; 
these patients returned to acceptable lev- 
els after counseling by the investigator. 

Efficacy 

Total cholesterol level was reduced by 
1.5%, 4.8%, 9.8%, 11.1%, and 15.9% with 
IRniacinandby5.6%,9.0%. 17.0%,24.7%. 
and 40.2% with SR niacin as dosages were 
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Creased from 500 mg/d to 1000, 1500, 
2000 and 3000 mg/d, respectively. Mean 
percentage changes in LDL-C, triglyc- 
eride and HDL-C levels with escalating 
doses' of IR and SR niacin are presented 
in the Figure. The redaction in triglyc- 
eride levels was similar with IK and bK 
niacin; a significant difference between 
the dosage forms was detected only at 
the dosage of 1000 mg/d 

The SR niacin lowered LDL-C levels 
significantly more than did IR niacin at 
dosages of 1500 mg/d and higher (Fig- 
ure) The 1500-mg SR niacin dose and 
the 3000-mg IR niacin dose produced 
similar reductions in LDL-C levels (21.9% 
and 21.7%, respectively). At 1500 mg 
daily, SR niacin reduced LDL-C level in 
all 21 patients who received it (range 
-3 1% to -50.0%), whereas IR reduced 
it in 17 of 19 patients (range, + 13.3% to 
-40.2%). At 1500, 2000, and 3000 mg/d, 
IR niacin lowered LDL-C levels to less 
than 4.14 mmol/L (160 mg/dL), a com- 
mon goal of therapy, in seven (39%) of 19 
patients, nine (50%) of 18 patients, and 
nine (64%) of 14 patients, respectively. 
The use of SR niacin achieved this out- 
come in 12 (57%) of 21 patients, 14 (78%) 
of 18 patients, and nine (100%) of nine 
• -patients, respectively. For SR niacin, 
there was a significant correlation be- 
tween the decrease in LDL-C level and 
the decrease in triglyceride level (r=.40, 
P=,00i); the decrease in LDL-C and tri- 
glyceride levels with IR niacin was not 
significantly correlated (r= - .04, P=.772). 
Similar to the reduction in LDL-C level, 
total cholesterol levels decreased 2%, 5%, 
10% 11%, and 16% with IR niacin and 
5%, 9%, 17%, 25%, and 39% with SR nia- 
cinas doses were increased. 

The use of IR niacin increased HDL-C 
level significantly more than did SR nia- 
cin at all dosages (Figure). The increase 
with I R niacin was a substantial 25% at 
1000 mg/d and 35% with 3000 mg/d. The 
dosage of 1000 mg/d of IR niacin in- 
creased HDL-C level in all 23 patients 
(range, 5.6% to 89%), while SR niacin 
increased it in only 15 of the 23 patients 
(range, - 12.3% to 26.0%). The increase 
in HDL-C level was correlated with the 
reduction in triglyceride levels with both 
IR niacin (r=-.33, P=.008) and SR nia- 
cin (r= -.33, P=.007).The HDL-C levels 
were significantly lower at baseline in 
IR niacin-treated patients, which may 
have influenced these results. 




Adverse Effects 

Vasodilatory symptoms were re- 
ported to be at least moderately both- 
ersome by approximately half of the pa- 
tients taking IR niacin at dosages of 500 
or 1000 mg/d; fewer reported these 
symptoms at higher dosages (Table 1). 
Flushing was the most frequently re- 
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ported vasodilatory symptom. Patients 
taking SR niacin did not report an in- 
crease in vasodilatory symptoms over 
baseline levels. The frequency of gas- 
trointestinal tract symptoms was in- 
creased only in patients taking 3000 mg/d 
of SR niacin. Fatigue was reported by 
patients in both the IR and SR niacin 
groups. Overall, global symptom scores 
were significantly greater than baseline 
for IR niacin at all dosages tested, but 
only at 3000 mg/d for SR niacin. The 
global scores for IR and SR niacin were 
not significantly different from each 
other at any dosage level. 

As dosages were escalated from 500 
to 3000 mg/d, mean fasting glucose lev- 
els increased from a baseline of 5.4 
mmol/L (98 mg/dL) to 5.6, 5.7, 5.9, 5.9 
and 6.2 mmol/L (100, 103, 106, 106, and 
112 mg/dL) with IR niacin and from 5.4 
mmoVL (98 mg/dL) to 5.7, 5.6, 5.7, 6.2 
and 7.5 mmol/L (102, 100, 102, 112, and 
136 mg/dL) with SR niacin. Compared 
with baseline values, these increases were 
not significant with IR niacin; the in- _ 
crease-with 2000 mg/d and above of SR 
niacin was significant (P=. 009, ANOVA). 
By the end of the study, three patients in 
each group who were initially euglyce- 
mic had a fasting glucose level greater 
than 7.8 mmol/L (140 mg/dL). None of 
these patients experienced hyperglyce- 
mic symptoms, nor were they given glu- 
cose-lowering therapy. There was no ap- 
preciable change in mean unc acid levels 
with either the IR or SR niacin group as 
dosages were escalated, and no patients 
experienced gouty arthritis during the 
study. There was a substantial increase 
in mean liver aminotransferase and al- 
kaline phosphatase levels in patients re- 
ceiving SR niacin; these levels reached 
significance at 1500 mg/d and above 
(Table 2). There were no significant 
changes in liver function test results in 
patients receiving IR niacin. 



Toxic effects severe enough to require 
withdrawal from therapy oc™»-rediri 
patients taking both dosage forms. With 
IR niacin, nine (39%) of the 23 patients 
had to be withdrawn before completing 
Jhe dosage of 3000 mg/d (Table 3). The 
most common reasons for withdrawal 
from IR niacin were vasodilatory symp- 
toms (ie. flushing, itching, rash) fatigue 
and acanthosis nigricans. Withdrawals 
because of vasodilatory symptoms were 
encountered at dosages as low as 1000 
m g/a\whe.eas acanthosis nigricans was 
encountered in two patients ^kmg2000 
mg/d and one patient taking 3000 mg/d. 
The increase in fasting blood glucose 
level in patients who developed acan- 
thosis nigricans was not different from 
the mean change for all patients. 

The adverse effects that caused pa- 
tients to withdraw from IR niacin 
therapy subsided completely in every 
case when therapy was discontinued. 
Recovers' occurred within a few days 
for vasodilatory and fatigue symptoms 
to within several months for acanthosis 
nigricans. One patient who had been tak- 
ing IR niacin was admitted to a local 
hospital 2 days after completing the 
study because of a bleeding peptic ulcer 
that required transfusion. The patient 
had mentioned no abdominal symptoms 
on his last study visit. He had a history 
of peptic ulcer disease but had been 
asymptomatic for the previous 7 years. 

Eighteen (78%) of the 23 parents as- 
signed to the SR dosage form had to be 
withdrawn before completing the dos- 
age of 3000 mg/d (Table 3). Liver ami- 
notransferase elevations more than 
three times the upper limit of normal 
were encountered in 12 of the 18 pa 
tients who were withdrawn; five of these 
12 patients also had symptoms of ne- 
patic dysfunction (ie. fatigue nausea. 
Lrexia). Withdrawals resulting from 
elevated liver aminotransferase levels 
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occurred at dosages as low as 1000 mg/d; 
Sms of hepatic dysfunction were 
Sintered only at the dosage levels of 
2000 and 3000 mg/d. The LDL-C level in 
^patients who withdrew because 
oHiver function abnormalities decreased 
more than was expected with the dos- 
age of niacin taken; the mean cumula- 
tive LDL-C level reduction achieved 
with the previous, tolerated dose was 
22.7% compared with 40.5% with the 
"toxic" dose taken at the time of with- 
drawal from the study. All liver func- 
tion abnormalities returned to normal 
within 4 weeks after niacin was discon- 

t,n Byapplication of ordinal logistic re- 
gression to the period of a patient s last 
visit in the study before withdrawal, we 
did not discover a significant difference 
(P= 214) between the dosage forms for 
the timing of the withdrawals. However 
by application of a likelihood-ratio x 
test we discovered a significant differ- 
ence (P=.037) between the dosage forms 
for the proportion of withdrawals. 
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COMMENT 

Our study demonstrated that SR nia- 
cin reduced LDL-C levels more than IR 
niacin did. In concert with other con- 
trolled trials comparing IR and bK nia- 
cin, IR niacin reduced LDL-C levels 14% 
to 22% with dosages of 1500 to 3000 
mg/d However, SR niacin reduced 
LDL-C levels 22% to 50%, whereas other 
investigators only achieved a 13% to 25% 
reducS with dosages of 1500 to 3000 
mg/d. 2 -' In the largest clinical study that 
used IR niacin, the Coronary Drug 
Project, 3000 mg/d reduced total cho- 
lesterol level an average of 10% in all 
patients receiving it and 16% in patients 
whose baseline total cholesterol level 
was greater than 7.24 mmol/L (280 
mg/dL), which was similar to that 
achieved in patients enrolled in our 
study. 39 

It is not apparent why there was a 
difference in the LDL-C-lowering effi- 
cacy between IR and SR niacin in our 
study. Factors that could cause differ- 
ences, including gender, race, age, 
weight, baseline cholesterol levels, base- 
line triglyceride levels (which are sug- 
gestive of LDL subclass patterns 7 ), and 
compliance, were equally distributed in 
the two study groups. The major dif- 
ference between the groups was the 
prevalence of liver toxic effects associ- 
ated with SR niacin, and this may have 
accounted for the greater LDL-C-low- 
ering effect. Patients who experienced 
hepatic dysfunction with SR niacin had 
a greater LDL-C level reduction than 
was anticipated on the basis of the re- 
duction with the previous, tolerated 
dose. Furthermore, nine of the 12 pa- 
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tients who developed hepatotoxic effects 
were taking the higher niacin dosages, 
2000 and 3000 mg/d, suggesting a dose- 
related toxic effect. . 

Our study has also shown that I R nia- 
cin had a greater effect on increasing 
HDL-C levels than did SR niacin. A 
dosage of 1000 mg/d of IR niacin pro- 
duced an impressive 25% increase in 
HDL-C level, whereas the greatest in- 
crease with SR niacin was only 17% with 
2000 mg/d. Other controlled clinical tri- 
als have found that HDL-C level in- 
creased 14% to 37% with 1500 to 3000 
mg/d of IR niacin but only 8% to 9% with 
similar doses of SR niacin." Investiga- 
tors using uncontrolled methods have 
reported increases of 25% to 41% in 
HDL-C level with dosages of 1000 to 
3000 mg/d of SR niacin.' 10 - 14 

The reason for the divergent effects 
of IR and SR niacin on HDL-C level is 
also unclear. One determinant of the ef- 
ficacy in increasing HDL-C is the change 
in triglyceride level. A large increase in 
HDL-C level accompanies a large re- 
duction in triglyceride levels* 3 - 14 and 
vice versa. 41 ' This, however, does not 
explain the divergent effects we ob- 
served between IR and SR niacin. Both 
IR and SR niacin produced similar re- 
ductions in triglyceride levels, but SR 
niacin did not produce comparable in- 
creases in HDL-C level. This suggests 
that different mechanisms may be op- 
erative. It is possible that both drugs 
reduce the exchange of triglyceride and 
cholesterol ester between very-low-den- 
sity lipoprotein and high-density lipo- 
protein particles, which results in higher 
HDL-C levels. 4 but that IR niacin has 
other effects that cause an even greater 
increase in HDL-C level. These mecha- 
nisms require further investigation. 
One of the most important findings of 



our study was the extent of hepatotox- 
icity with SR niacin. This effect has been 
widely chronicled in recent years, pri- 
marily through patient case reports. 
Practically all of the patients in these 
case reports were taking SR niacin of- 
ten after being switched from an I R to 
an SR dosage form." None of the re- 
ports provides information on the cho- 
lesterol levels of the affected patients. 
In concert with our findings, most cases 
of hepatotoxicity have-occurred in MP*- 
tients taking SR niacm dosages o 2000 
me/d or more. The duration of niacin 
therapy before hepatotoxicity is expe-. 
rienced has been as little as 1 week to as 
much as 48 months, suggesting that toxic 
reactions in our patients might have been 
even more frequent with a longer study. 
As in our patients, symptoms accompa- 
nied some of the reported cases of el- 
evated liver function tests; most com- 
monly these symptoms included malaise, 
- fatigue, somnolence, weakness, anorexia, 
nausea, vomiting, epigastric pain, and 
dark urine.'* 41 As in our patients, signs 
and symptoms of hepatotoxicity resolved 
completely within weeks of discontinu- 
ing niacin therapy. Several cases of se- 
vere liver dysfunction and fulminant 
hepatitis, however, have been reported, 
some progressing to stage 3 and 4 en- 
cephalopathy anyone requiring liver 

^u?iudy teone of the few controlled 
trials to document a high prevalence of 
hepatotoxic effects with the SR com- 
pared with the IR dosage form. Hepa 
iotoxic effects occurred in 52% of SK 
niacin-treated patients and 0* .of IK 
niacin-treated patients. Chnstawen* 

hepatotoxic effects in abouthal oi :tM« 
SR niacin-treated patients. O her in 
vestigators, however, have found fe« 
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cases of Jiepatotoxicity with SR nia- 
cin 0.16.17 'phis suggests that there may 
be differences in the prevalence of this 
problem among the different SR niacin 
products. However, many different SR 
' prod ucts with various retease mecha- 
nisms , including NicobuF from Khone- 
Toule nc Rorer Pharmaceuticals inciCcT 
" legeville, r^a), Slo-Niacin" trom upsner- 
"Smith (Minneapolis, Minn) Natures 
Tl us, IH Niatrol,^ blndur-Acin,- and ge^ 
nenc products trom Uoldline' 1 (used in" 
"this study ), Kugby Laboratories Rock- 
"ville Center. N V * and Maior" Kharm^ 
ceutical, San Diego, have been implicated 
in niaci n-induced hepatitis, it has also 
been suggested that hepatoloxic effects 
may be related to a contaminant intro- 
duced during the manufacture of the nia- 
cin product, 23 but there is no evidence to 
support this contention. 



Our study results support a careful 
examination of the current over-the- 
counter availability of niacin in the 
United States. Only two products that 
have been approved by the Food and 
Drug Administration for use in the treat- 
ment of hypercholesterolemia are cur- 
rently marketed, Niacor (Upsher-Smith) 
and Nicolar(Rhone-Poulenc Rorer Phar- 
maceuticals Inc. Collegeville). All other 
I R dosage foi-ms and all SR dosage forms 
are available as nonprescription drugs 
for the treatment of nicotinic acid defi- 
ciencies and are not regulated by the 
Food and Drug Administration. Given 
the degree of toxic effects we encoun- 
tered, we believe that allowing niacin to 
remain on the nonprescription market, 
where it may be used in high doses for 
cholesterol lowering without proper 
monitoring by trained health profession- 



als, presents a potentially serious public 
health problem. 

We also believe that the safety of nia- 
cin deserves further evaluation, especially 
the potential for hepatic toxic effects with 
SR niacin. From the perspective of a re- 
search center that routinely evaluates 
the efficacy and safety of drug therapies 
for hypercholesterolemia, the incidence 
and severity of adverse reactions expe- 
rienced with both niacin dosage forms in 
the present study, but particularly with 
SR niacin, were much greater than any 
investigational drug we have evaluated 
for hypercholesterolemia. If niacin were 
being evaluated for efficacy and safety 
and our experiences were replicated by 
others, we do not believe that it would be 
approved by the Food and Drug Admin- 
istration for use in the management of 
hypercholesterolemia. 
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Niacin (nicotinic acid) is widely used for of total 

effective, and in part because it .s to 30°/o reduces triglyceride 

and high-density lipoprotein cholesterol (LDL-C I by ar \^^ wCc) 20% to 35%, and reduces 
levels 35% to 55%, increases high-density W^^^^J- as mortality from coronary 
Lp(a) lipoprotein. In primary prevent.on.mac.il «*««^ ™™g ] ^ws or reverses the 

janger mnrparticularly susta.ne cT -release niacin. 

TheWg^res^^ The 
Staine d-release (SR ^ M3THm ed.at^ J? vf ^ week utMli Lm 

jS^RTrial included a 6-week evaluation *™ ™™"'°"^ 0 "12X2Jy increasing up to 
periods during which niacin was gtven m escalanng ^W^,, Me rrell Dow) and the 

SR niacin TGoldlin. La b oratories! were ellec ttve f or .rnpro ««■ P P ^ ^ , reduced 
OTmacln reduced ^^^^^^^L. a, the 3-g dose reduced 

HDL-C by only 9.4%, a significant difference. - - 

^gjj^CT oF the 2i pauemsm ^^"Jg^Ltv. Thus, 39%^Eatl4jQ ^^ 



^ n»1f the patients in the SR niacin gro^o w i e rf^ff ; ^ patie ntshad 
'aminotransferase levels were three timet the uppe. dose related; changes in 

symptoms of hepatic dysfunction (fatigue, ^^^^^^r^M 1500 mg/day, and 
liver function.test results reached statistical 'V'^^^^SS^ty did not develop in 
9 of the 12 with substantial hepatotoxicity were taking 2 to 3 g/day. Hepato toxic y 

any patients taking IR niacin. 

EXHIBIT #11 
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^ http://pharminfo.com/pubs/msb/niacin.html 
T^ie Toxicity of Niacin ^LP^LF 

aKioirailBep55^ Solved a W drug discontmuauon, 

initiating therapy.anjm.others as late as 4 rnom^s_ W toxy ^ patient requ , red 

Wn^mVcl^^ ^ have developed in patients in the 

liver transplantation. Perhaps even more hepatotox crty wouwn * ^ ts reported in the 

McKenney study if the tnal had continued be y°^ 
literature include activation of "^fcPl^ 
While McKenney et al noted ™il«Jl^^^ 

|p^lcer :i p i aT e ntly from ^y^^^^^. 
Lumber of products have been implicated in 

fMinneapolis).-Other implicated P^J 1 "^ (San Diego), and 

products from Rugby ^^S^^^^ their SR * * . 
Goldline Laboratories (Ft. Lauderdale tL). Ac ^ r ° in S ororno te their SR niacin for cholesterol 

of Rhone-Poulenc's Nicobid. Neither Go ~ 

reduction. Only two prescnpt.cn products (bot ^ f ^^^^SlR dosage forms and all SR 
reduction: Upsher-Smith's N.acor and ^^J^ rfniccrtinic acid deficiencies and 

dosage forms are available as nonprescription drugs for the treateKm or n , ^ 
are not regulated by the FDA," said McKenney et al . n m any pub SR niacin becau se 
health food store for IR niacin because ^^^^^^ of symptoms that turned 

ItbS^^ 

^nVpresenti a potentially sVnoui^bJl^ 

This study poses some interesting questions £££ me^encls ^ 
LDL-C? Why was IR niacin more effective for ^creasing HDL-C7 ™ lower ak serum 

• explain the efficacy and toxicity ^^^£SS^! -reas d "patotoxicity whh SR 



reductions. 



According to editorialist Louis Lasagna the 

and the National Cholesterol Education Prog ^^^^J^^ and self- treatment." 
role in managing dyslipidemia, sa.d Lasagna but ^^^J^J^ the efficacy and safety of 
The Medical College of Virgin-.a cholesterol research ^^T^^^ fty peri enced with both 
dnags for hypercholesterolemia. "^^^S^^^^^^S^ 
niacin dosage forms in thejyeseri^d^ et al « h ^ 

Tn^gatioWn^^ 
vrcrelieuig^^ 
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1 nent effective to permit wet granulation, and a w.«er 

h «h *na an average dissolution 

This is • c mixtion f appUc.tion Ser. No. 5 ^^bleu made in accordance 

comprising hydroxypropyl methylcellulose, . btt dmg ™ ,^(500 Jfr**, ^^^S 

.gent. *n intenul hydrophobic coopowm, «rf I water ^ th the tovradon ^ , commercully «v«l«ile extend 

soluble medicament. The ttblet can be formed by wet (500 mg) capsule, 

granulation techniques. DETAILED DESCRIPTION OF THE E 

BACKGROUND OF THE INVENTION " INVENTION 

Sustained or controlled release products for oral ad- controlled release ttblet includes a ™^men< 

migration are known and widely used. Hydroxypro- ™ hUUc polymer nutru for ac^ng con 
Si methylcellulose has been used in such products. It is > or „ tend ed relea* softhe medwa 

Ked that hydroxypropyl methylceUulose ,» such ™ Wet ^ , fcgh P~pomon «2J 

SretslartiaUy hydrate* on the tablet surface to form a me dic*ment and can be P'^e fl iSSSS 

gel layer. The rate of hydration and gelling of the hy- granulation techniques. A -desirable^ dwoiut ion 

dWpropyl methylcellulose tablet surface affects the 20 ^can be achieved. The * ored ,0 

drug Release from the tablet and contributes s.gnif- ^ itntioa ttp t0 the desired dose. 

caSy to the sustained release aspect of such products. ^ medicirae „t can be any »«f J^SfSt 

However, it has been difficult to formulate controlled therapeuticil , v active m«erul which a ^gjj^" 
release tablets of soluble medicaments and hydroxypro- 2J aitiimtA 0 «Uy. The med.camCTts r^w^hev^u 
pyl methylceUulose. First, it has been d.fficul to molt from ,he invention are hose 

achieve the desired dissolution profiles or to control the ^ for tetiy tacluaon m an effective con 

«te of release of soluble to freely soluble medicaments. , led releMe ttble t utUiang "^^^..m ^1 
^mafbTduew leaching of the medicament from ™ ulose . -r^ ^wuty of the "^T^filSw 
S.ab^btfoS gelling of the hydroxy J0 ^ 0 .i to 30% (at M* C). TM. includes si ghrty 

5oS?^5c*i£. occur,, lecond. known tablet- wluble t0 fre e,y ».»bl« v «^^^ r ^° ti a 
ins techniques such as direct compression and granule- de r init j 0 ns provided by Remington rnann«~ 

STi^^ Minimum amount 

%ld cXng tSinology can be used to form sus- 3S in * „b,et, of * *«» AWJhfS 
Jed release products. These products W-g-J 30% by weighty M %SS* «U generdly 
prise hard gelatin capsules containing coated beads ^of can range up ° a ^|~* e , ™" ter Mount of a less 
medicament. Soluble medicaments are available in con- „ l$ posable to incorporate a greater 
SedVelease capsules of this type. However, tablets soluble medicament. ^ 

some Sgsfit is recommended that the patient begin ^f^^^^^Sa^L 
uSng a snuller dose and graduaUy over time increase 45 der, .^fji^^!tt^e"el offrom 50-85% by 
£e dose to the desired level. This can help avoid undo- h wul * *^J^^^ y active mate- 

sKrile effects. Tablet, can * P^ le «° <^ £ taX include morphine 

in this regard because a scored tablet eeauy can be brc- ^^^^^b^oride. pseudoephed- 

tiona^ generally simpler and ^fffSSSu ^SS^^S^** 1 ^ of the 
coating and capsule fonrution Fiuther ^lett canbe J^£*^^ mvo lvmg hyoroxyprapyl 
safer to use because they may be le» rubject to tamper- ^^^^7^,,^ and dtaoluttan. 

Accordingly, a need ex*, for a — release , ^^^S^SSm 

product of more aoluble med.caments. com^mg Ae ddTuse ^ ^unoing polymer/exapient/- 

advantage* of bydroxvpropyl methylceUdwe m sua. heM I inj jaee ^ y 
taming and controlling the release rate, the ritoMM significant mechanism by which drug re- 

and lowest of wet granulation, and the other advan- ^ ^SdTSirougn the use of hydroxypropyl 
tagea of the ttblet form over capsulea, « mSyledlulcee. The hydroxypropyl methylceUulose. 

BRIEF DESCRIPTION OF THE INVENTION presen t ^^^^^Ove^d^ut 

We have discovered a sustained relea* table, con.- ^««rface ^^T^Ton the rate of 
prising hydroxypropyl methylcellulose with sustauung S d 5Son^hrough oWwet gel and the rate 

££U but'Wigible ^f«^# o»^S!I«5^^ 

amount effective t produce a desired release rate, suffr ° ^°^ ri ^V,tes of about 7-30% for the tneth xyl 

dent water soluble P^«utical binder to p^t we, ^^^tha. 7% or about 7-20% for the 

granulation, an am unt f internal hydrophobic compc- group ano v 
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, „ouo are far formation f Other f f Me ^^^ 

hydroxypropoxyUroup arepre^ f ^ Mt Methocel ^ Methocel 

this gel layer. More preferred are i and Mcthoce | K3P. The mewy 

19-30% for the methoxyl gr up and *™ ™ A1SLVp can also be used. ^ , u| . 

hydr xypr pyl 8 ; "t^Huloxt vary in their viscos- » Another binder we reconunen 0 *^ 0Bt , PVP. 

binder in wet granulation techniques, granulation techniques. In the i 

The tablets of the invention comprise about 5-30 wet gnu, ^ hy droxypropyl methyl- 

Jcent by weight hydroxypropyl niethylcdlulos^^ mixture tends to become 

hydrophobic component compn.es a wax *. 
More typically, the viscosity will be no less than J^S^^ material comprises a solid gener- 
M loS? For improved performance, the tablet M ™ a ^£ e e Stance having .waxy insistency. It 

S comprise'.** 5-20 weight *^£5St ^^^^ m ^^\^^^ 

erably. about 8-12 percent hydroxypropyl methylcellu sno . ^ ^ ^ „ b«v^caroauba 

lose with sustaining characteristics. waVcandelilla wax. Japan wax, paraffin, hydrogenated 

a l\lr»TT~\ hvdroxynropyl methylcellulose with wax. ca na « i r~ pl lmitic acid, stea- 

e^with substitution type 220£w.th a nomind viscos- ~ «.d a^o ^ fc tn-glycendea, 

n 2% aqueous, of about 100,000 cps. a methoxyl con- monoglycerides. glyceryl monostearate. 

ent of abSuY £-24%, and a hydroxypropoxyl content ^^J^SS^ V** itue ' » lyC01 •""J"* 

is the Methocel K.OOMCR. from The ^wowj^ ^ p^wder^ fonn^re^nrtte ^ 
Dow Chemical Company. , ,, ' of handling, and their effecttveneu in the wmext 

The tablet further comprises or * J5* KJ£ These waxy material, ™S£2i 

we aht percent water soluble pharmaceutical binder. or mis in ^ Hydrogenated 

SmdTorb^^ y^zl^^y cor^^y oUhtm^- 

wet granulation, serving as an adhesive and adding ^7^^^^^^^^ 

o'morcpSbly. particularly where the preferred 50 6 J^^Kf Matter, and a *^ 

a^n^Kyl methylcelluloae. that have •^^^2^^ » typically nunufac- 

2E, Itatog^cn^eriitics. Oeaerally. *e vuwajW J^ 0 ^^ derived from edible sources, and 

*m*eou» solution will be less than about 1000 ^ a typically a mixture of stearic 

coi Sre^SnTitwll be less than 100 cp* ^T^JcT^aS^d CiHhOi). Stearic 

CP A pSS hydroxypropyl -Wjg^J. «0 ^ f Si£E^^ » 

M , bindi-g uent in the context of the invention hat a industries and Mallinckrodt Inc. 

^mmmlviicS, 2% aqueous, of about 13. a raethoxy m ^^ d aedswric add NF available from Mal- 

^ a hydroxypropyl content of ^J^^tS- than 40.0 percent CuHmQj 

SSt-U* and a particle size of 100% through USS ^ 0 Cl #y&i; the sum of 
So^l^i^^« , ^ UM W ^"f??. 65 ^1 ,w Torments i.VTtai than 90.0 percent. The 

Sydrwyl methylceUulose 2910 ^ ocd E15 ^ ia no. tower than 54'. and the 

from The Dow Chemical Company meets these stan ~ vt * e ^ nQt more than 4. 
dards and is a preferred binder. 
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The hydrophobic compoL should be present in an J-J if ta'SSm 

am^unfSSve t pernu, wet granular o^con- he £ ^ ^ ^ ^ 

SJIeS^ a ^eu^nuJwiththeinvent^h.ve.hown 

soIubihVy f the oiedicament Higher concentrwon. J thoprofil I understood by refer- 

wUl be required for more soluble medicaments. Prefers TO mm ww oe ^ 

blv for aood granulating results and sustained release, « ence to the f 11 wing fcxampie. 

SE!S5ift«« 5-15 percent of thetotal tablet ferred mbodunents. 

weight, or more preferably. 6-12 percent by weight EXAMPLE I 

Other components commonly used in tablet forma. io ^ hiving the fol- 
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tableting aids can include calcium stearate, stearic acid, 
hydrogenated vegetable oils, talc, com starch, colloidal 
silicone dioxide, magnesium stearate, and glyceryl be- 
benate. We have found that a combination of glyceral 
behenate, magnesium stearate, and colloidal silicon di- 
oxide is particularly etTective as a ubletrng aid. 

The external lubricants, typically added to the dried 
granules before tableting, if used, can be present at up to 20 
about 5 percent of the total tablet weight. More prefera- 
bly, they will be present at 0.5-4 percent, or for un- 
proved tableting. 1-3 percent of the tablet weight. 

Dves can, of course, be used for a more pleasing 
tablet appearance. Many suitable ingestible dyes for 25 
tablets are known and are widely available. 

Fillers or extenders can be used if needed or desired. 
When a tablet containing a 250, 500, or 750 mg. dose of 
niacin is formed, fillers or extenders typically would not 





* by Weight 


Mg. /Tablet 


Niacin (Lam) 
Hydroxypropyl 


73.07 
2.50 


750.0 
«.7 


MethylctUttloM 2910 






(Mcthoot. E13LV. Dow) 


9.74 


100.0 


Hydroiypropyl 


MethykdlutoM 22M 






(Methocd K100MCR. Dow) 


1156 


118-7 


Hydrogenated Vegeublt 


Oil (Lubritah, Meadttt) 


0.5O 


5.1 


Glyceryl Behentu 


(Compritol ISS) 


1.50 


13.4 


Magnesium Suaiut 


(MrOlinckrodi) 


an 


1.5 


FDAC Red #40 UU Dyt (40%) 


(Coioroon) 


1.00 


10.3 


CoUoicUl Sibcoo P»xidt 
(Sylcrtd 244) 



niacin is lonucu, v. -« — - -< r- • 

be used because the medicament itself supplies sufficient 30 wu heated to 

volume to the tablet. However, f«>^ «t«Jen ,mg Jo Jonn AeuWett. The Methocel 

are typical wet granulation methods, either conven- mixturewai L™^**^,*™/™ k^ow 20' C Mixing 

component (flakes or powder) and dye, if used, is 40 M ^° u ~ '°' " ,^°°"T lble oU WM »ze6 through a 

formrf. The binding agent i, dissolved in water to fonn The W£J^J£%™ \ nixer . The dyewa, 

, binding agent solution. The hydrophobic component U^Na " ^™ ^«d unti , ^ color distribu- 

blend, the sustaining hydroxypropyl methy lcel ulc«e, S^^^^TnSutes. The color mix was 

and the medicament are granulated using the binding oon was unuoro _ Mwder 

casing would not require the oven drymg step; nttad W ^^^ w Tgnnulation was spread lightly on 

the component, would be granulated and dried m one J^J^SJSlVtav^ per tray. The granu- 

procedure. , / wm dried in an oven at 230* F. to a moisture 

* Where niacin » the medicament jisefU tablets m- ^ /percent The oven dried grsnula- 
clude dose, of 250. 500, and 750 mg. High d«» such u " S^^S^SghVuSS Na 12 screen. After 

S^^^tent^^S Sr^P^-conected^d^poly. 

smaller doses. Tablets can be scored to permit dasy ^^^^^ j00 kilogram batches were 

breakage into smaller doses for titration up to the sum- Three •PP^JJ^wier ^'utilizing 149.06 kilo- 
dard 7* .* do* given " ^^ItflS^V**** E15LV, 19.87 

Urly with sustained release tablets, has been shown to «r^™^ etboce i R100MCR, 24.84 kflograms Lu- 

help avoid side effects of niacin therapy. KT^droaenS veMttUYofl. and 0.26 kilogram. 

Tablets made according to the invention can have )^SclSf^»VvS 40* pure dye. These 

desirable dissolution profiles mimicking g orier ah- FDAC R * ^VJ^^ in a ribbon 
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The resulting product was tablet*! using a standard 
Sr^U^ f 750 milligrams nucm. 

EXAMPLE II 
750 milligram niacin tablets were formed as foil w* * 



Per Part 



Milligram*/ 
Tablet 



Kilogram* U»ed 



Niacin (Lanza) 

Hydroxypropyl 

Methylcelluloae 2910 

(Methocel E15LV, Dow) 

Hydroxypropyl 

Methylcellulote 2208 

(Methocel K100MCR. Dow) 

Hydrogenated Vegetable 

Oil (Lubritib. Mendell) 

FDAC Red #40 Lake Dye (40*) 

(Colorcon) 



750.00 
24.X 



94.10 



62.40 
0.70 



312.500 
10.000 
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Tablets hiving the formatter id ' ^P^^ 
made using conventional and fluid bed granulaong 
techniques in a production mode. 

HO 1 sh ws the average dwhw^jwcf « 
..bleu having the M* jjg. - jftS^ 
A ™^h SI Sg bSSTt 100 rpm in 

dissolution vessel it 1, *» ** *" « u 
analyzed by UV for nicotinic acid content The results 
show a desirable release pattern. 
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39.200 



26.00 
0.300 



Chemical Name 



Minigramt/Tab 



15 



20 



The niacin tablets of Example II were formulated by 
the fluid bed process. Half of the above quanmie* were 
used for the first granulation. In this granu »tw. MXW 
kiloerams deionized water were added to a stainless 
stf settle and heated to 95 • C WhUe mu.ng * 
(but avoiding excess foaming), the Methocel E15LV 
and dye were added to the water. 67.000 Wlograms coM 
deionized water were then added and mixingconunued 
for about 20 minutes. The mixture was cooled to 21 . 

To the fluid bed container were added the niacin. ™ 
Methocel K100MCR. and Lubriiab hydrogenated veg- 
etable oil. These three components were granulated 
with the Methocel E15LV solution Afte, '"taaftng 
the granulating solution, the material in the fluid bed 
containers was dried to less than \% moisture. 

The dried material was transferred to clean polylined 
containers. Using the Sweco Sifter fitted _with a 12 
mesh screen, the granulation was sized mto clean polyl- 
ined drums. , . . . 

A second batch of granulation was formed in an iden- 
tical manner using the remaining half of the compo- 
nents. The two granulations were then added to a rib- 
bon blender. These components were blended fori 
minutes. 6.000 kilograms magnesium stearate, z.w» 45 
SSgram glyceral behenate. and 4.000 kUogram. i colk.|- 
Si Slicon dioxide were added to the ribbon blender and 
mixed for 5 minutes. The material wu transferred xo 
clean poly-lined drums and later tableted into tablet, 
contaiiung 750.00 nuTUgrains niacin. _ ~ ~ 50 
Two other formulations are shown below. 

EXAMPLE 111 



Niacin 

Methocel E15LV 
(hydroxypropyl inethyicellulete) 
Methocel K100MCR 
(hydroxypropyl methylcdluloae) 
Lubriub 

(hydrogenated vegetable oil) 
FDAC Red #40 dye 
Magneiium Stearate 
Comprito) 
(glyceryl behenate) 
Syloid 244 

(colloidal iitrcon dioxide) 



750.0 
24.0 

94.1 



0.7 
14.4 
4.S 

9.6 



Percent 

76.220 
2.439 



9.561 

8,780 

0.071 
1.463 
0.4*8 

0.976 



Tablets having the formulation of Example IV were 
made Lg conventional granulating techniques in the 
laboratory. 



Chemical Name 



By Weight * Mi/Tablet 



35 



40 



Niacin 

Methocel E15LV 
(hydroxypropyl methylcellulose) 
Methocel K100MCR 
(hydroxypropyl mathyteeiluloat) 
Lubritab 

(hydrogenated vegetable oil) 
Corapritol 888 
(glyceryl behenate) 
Magnesium Stearate 
FDAC Red #40 dye 
Syloid 244 

/colloidal rilicon dioxide) 



73.07 


500.00 


2.50 


17.11 


9.74 


66.65 


11.56 


79.10 


0.50 


3.42 


150 


10.26 


0.13 


.19 


1.00 


6.84 



Chemical Napa 



Methocel E15LV 
(hydroxypropyl ineihyteefloloae) 
Methocel K100MCR 
(hydroxypropyl methyiceUuloae) 
Lubritab 

(hydrogenated vegetable oil) 
FDACRed#40 dye 
Magncaiua Stearate 
Compritol 
(glyceryl behenate) 
Syloid 244 

fcolloidal silicon dioxide) 



MUligrama/Teb 




7sao 


78.125 


24.0 


150 


94.1 


9.80 


614 


6.50 


0.7 


0-073 


14.4 


1.50 


4.1 


a 50 


9.6 


100 



JJ 



Tablets having the compoaWot 
were made using conventional and fluid bed techniques. 
ThTdSoteS pattern of tableu made in ^dance 
wi^Sonnula of Example V 
dissolution pattern of a typical cotrunermUy *vauawe 
Sided t&m capaule. m»* 
each product were dissolved using » Ha^ D«»olu- 
tion Apparatus with. U.S.P. r^mgbasket at lOOrpo 
to 900 mLof water at IT C Sample, were taken from 
^dissolution vessel over. 24-hour P^"*"* 
lyzed by UV for nicotinic acid content » 
na 3 , the tablets of the invention followed by similar 
profile to the contnwrcially available extended release 
capsules, 300 mg. niacin. 



60 



65 





By Weight 
% Total 


Ma/Tablet 


Niacin 

Methocel E15LV 
(hydroxypropyl methykelluloae) 
Methocel K100MCH 
(hydroxypropyl methylceJlttloae) 
Lubritab 

(hydrogenated vegetable otD 
Comphtol 8U 


73.07 
150 

1156 
0.50 


25aoo 

IJ5 
33J2 

39.33 
1.71 



% 





Chmical Nin* 


By Weigh* 
*To«> 


Ms/TtbUi 


(glyceryl behenate) 
Magnenuo Stan* 
FDtC Red #40dyt 

SykMd 244 

(colloidii tficow dio**** 


1.3a 

au 

1.00 


3.13 
.43 
3.42 



Tablet, having the composition ^^J^g 
VI were made using conventional and fluid bed teen 

W lS foregoing description and examples are Ulustra- 
tiveof he mvenUon. However, since persons ddtd. 
he art can make various embodiments without depart- 
S SomThe spirit and scope of the ^en^e mven- 
tion is embodied in the claims hereafter appended. 
We claim: . • 

1 A controlled release uncoated tablet composing: 
(,) about 5-20 percent by weight M'oxypropyl 
methylcellulose having a viscosity of about 000 or 
greater, a substitution rate for the methoxyl group 
* rc " ' - „_ . u..:_..i„« »t» for the hv- 



S.126,145 10 

$ water soluble pharmaceutical binder comprises polyw 

^Suedreleaseublet 
hydroxypropyr me*ylceUulo« ■JJg^HE 

hydrophobic component comprises a wax »«= 

material. _ . ..u-. Q f claim 9 wherein 

10. The controlled release tablet 01 «™V f . 

the wax-like insoluble material » ^SSuS and 
group consisting of hydrogenated vegetable oU and 

"^iStontrolled release tablet of data 10 wherein 



IS 



20 



greater, a substhurion rate for the metnoxy. group Mtefl vege uble on. the 7»2Eie5 
If about 7-30% and. substitution ,ra«e forthehy- 2 , comprtog a tnglyc^ ^ 
droxypropoxyl group of about 7-20%; 11. The controlled rel f»V"^" ° w ri*nt external 

oroxypropoxy p ^ hydroxypropyl comprising up to about 3 percent by wetgnt externa. 

"SSL controHed rele«e tablet of claim U wherein 
the external lubricant comprising glyceryl 

14 The controlled release tablet of clam, « wherein 
th< I external lubricant further composes magnesium 

" W*The controlled release tablet of claim 2 wherein 
drophobic «mponent forms about 5-15 percent by 



W^SHT^ V^* nydroxypropy. 
methylcellulose having a viscosity of less than 
about 1000, methyl cellulose, or polyvinyl pyrolli- 

done; . 

(c) about 5-15 percent by weight hydrogenated vege- 
table oil or stearic acid; and 

(d) a therapeutically active material having a water 
solubility of about 0.1-30% at normal room tern- 

whmtaMM tablet has a dissolution profile, with a 
substantially tero order absorption characteristic, 
of about 10-35% within 2 hours after ingestion. 

2 A controlled release uncoated tablet composing: 

(a) about 5-30 percent by weight hydroxys 
methylcellulose with sustaining properties; 

(b) about 2-15 percent by weight water soluble phar. 
maceutical binder; 

(c) about 2-20 percent by weight hydrophobic com- 

(d) Tredtoutent having a solubility of about 0.1 to 
30 wt-% in water, 

wherein. said tablet h« . dMw £**jJ\J 



30 



35 



t controlled release uncoated tablet composing: wei ^ t ^ the u blet wherein 
l ab ou, 5-30 percent by weight hydroxypropyl ^ 

..H^llulose with susuming properties ffl^,^+tt*^l™V~ 

4 , ^V^TcSlolled release tabletof claim 3 wherein 
*v*. ~~~fif*.* of the niacin released in the * hour* 

ju wlv u. , „ ... . by .i^S*coBtroUed release tablet of claim 17 wherein 

wherein said tablet ha, **^£Sl£Z x tl ^S^SlTSL ni^nn occurs within 24 hour, 
substantially zero order absorption characteristic, of M of the tablet _ . 

.STlO-35% within 2 hour, after tagesrkm. Mown* mgetooo _ ^ , 

3 The controlled releue ublet of claim 2 wtoremthe 
water soluble medicament comprise, niacin and form, 
.hnnt 50-85 oercent by weight of the tablet. 
T^Srelease tablet of claim 2 wherein th e » 
hydroxypropyl methylcellulose compose, thydro^ 
propyl methylcellntoae having » a0 ^^^^l 
Lcent aqueous solution, of about 100,000 cpfc a me- 
Sxyl content of about 19-24 percent, a hy*axy- 
propoxyl content of about 7-12 percent, and ■ >pg*> 
s^where at least 90 percent panes through aUSS 100 

^T^trolled release Ub.et of Cairn 2 w^in the 



water soluble pnarmaceuuc»» «»«• - 
the grew consisting f hydroxypropyl methylceUuloae 
having binding properties, polyvinyl a*?**"* 
methyl cellulose, gelatin, starch, sucrose, and lactose. 



following ingestion of the tablet. 

19/Tbe conttoBed release tabletof clannlwhemn 
th* tablet is readily divisible into portions, each portion 
S^falnaUeT dose than the dose of the intact unlet 
^TIVe^SeTrelease tablet of chua 3 wherem 
the tablet contains about 230 miffigraw of n«an. 

21 The controlled release tablet of claim 3 wherem 
the tablet contains about 300 n^grams of tuacm. 
22. The controlled release tablet of dam 3 wherem 
60 the tablet contains about 750 m^granM of macta. 
23 The controUed release tablet of claim il wherem 
the UimpeuticaUy active material forms from about 

ofdaim , wherem 
the theraoeutically active compound compnsea niaan 
^VfoS^aU 5(M5 percent by weight of the 

tablet . . . . • 
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1 ch lesterol synthesis and the activity f HMO-CoA 

METHOD OF USING TO CONTROL reduces* ^ tienl w 1V ailabU 

NOCTURNAL CHOLESTEROL SYNTHESIS fro * ^^^uficturen. each having unique b> 

CROSS-REFERENCE TO RELATED 5 ^SSSSSSm JSwK 2* fiS 

APPLICATION S'S^efiSiiid effect while mininazing 

This application is a continuation-in-part of U.S. pa- d ide For example, niacin M ^P 1 5f™ p 

tenAVppKon Ser. No. 7/536.184, filed Jun. 11. 1990. vacation, leading to Aria*, 

now U S. Pat No. 5,126,145. which is a divisional appb- * tm ^ itching rash and tingUng. Aspirin is. rftetive 
« S orSer.N 0 .V337.46ar„edAp,l, 1 9 8 ,ah.n. 

^BACKOROUNDOFTHEINVENTION £~J«-JR^ ~ 

Guidelines developed by the National Cholesterol „ the vasodilate^ ™* ^"^L * 

Education Program's Expert Panel on Detection. Eyal- fectJ of ^in can either be modukted or ue ataentat 
nation, and Treatment of High Blood Cholesterol in d leveh which are still effective « lower cho^ 
Aduhs. as reported itiArch. Intern. Med.. 148, 36(1988). tero f lb „orauUtie. in liver fanctjm. wtsl 
Wentified eleVated cholesterol and low-dennty hpoprc- observed in 19% of patients treated wrth daily doses of 
tein cholesterol (LDL-C) concentrations as the major M 20 g or 0 f niacin. (J. D. Alderman et J^** 
mgeu fo7 cholesterol-lowering therapy. The impor- 72S (l og 9 )). For example, ^ n tt "*"£ 

unce of cholesterol reduction in patients with overtly ^ ^ increase to levels at which ni^ must be 
manifest coronary artery disease cannot be overstated, disconrfflU ed. Niacin has also produced h^ceuuiar 
since virtually every major epidemiological study per- degeneration and necrosis. The precise 
formed to date has shown a significant correlation be- 2J ^ i, not known. However, a dc^relaoon^pwg 

ween the level of serum cholesterol at the time of entry u Mmt intrinsic hepatotoxic potratialthat is modi- 
and the risk of subsequent coronary disease. For exam- fied by individual r*tient suscepuWity^ a JZnn 
S see JC Rosa, Circulation. 81. 1721 (1990). merma n. in Hepatotoxicity. Appleton^tury-Crofts; 

TnTresults of 22 randomized cholesterol-lowering New Yofk , N.Y. (1978) at pages 310-512. 
clinical Sals to reduce the risk of coronary heart du- x Therefore, a need exists for a oe*odto 
^ indicate an average reduction of 23 percent in the niacin in doses effective to lower 
risk of non-fatal myocardial infarction and cardiac miniim zing or eliminating such dose-limiting side ef- 
death in treated compared with control patients. In fects. 

particular, a 10 percent decrease in the cholesterol level DESCRIPTION OF THE INVENTION 

was associated with a reduction of approximately 20 jj Biutruiav.^ ^ nretve A thera- 

£c^7toSt incidence of new coronary events (S. The present invention provide, .an unproved Uhera- 
v .-f .t .1 jama 260 2259 (1988)). peutic method to lower serum lipids or upw 

'Srlsen ^ertSutiSoeuneV Lclude the recommen- Tents selected from the group consisting of fhotaterol. 
JES? cffiSwering drugs should be con- lipoprotein * |o* J-g^^S* 
sidered when cholesterol and low density | "Poprotei". « ^P^^.f ° f^^ 0 ?^ " 
cholesterol (LDL-Q levels remain ngnificantiy ele- tenng to a .human in need ofsucn "J™™^ f on n. 
vated after six month, of appropriate dietary therapy. amount of nacu^m a contrdkd «^*££f J ^ 
Frtr Mamnle. see "National Education Programs Work- Preferably, the amount of ^^^L,-,^, 
^SS^^^^^^^ effete to ra£*e»eveb ^figgST* 
Hyperte^on^dK^ Blood Cholesterol." Ann. of,, jjjjj ^^^ du ^^^wh« 

«co« ^aassaais 

terolemia because it lowers total serum cholesterol, ww recuvc jo which are primarily noctur- 

tion of very low density lrpoprotem JTCJM. > fromthe «mpM«^hflenot gwgl^ ^ 

liver. Because VLDL is a precursor for the "tennedi- w ™"*°"£ rf^cmi ^th £, present method, a 

ate density lipoprotein. (IDL) and ^ J?""*** foweST of cUSrol and LDL<hol«terol of 

levels of all of the atherogenic hpoprotem ft^c« are towermg^ cno HDI^C of about 

decreased. In addition, niacin decreases levels of upo- 60 0-20% to be achievable in bypexcholester. 

protdrTZ which has been associated with a two-fold at Jgle total <Uily 

Screase hi the relative risk of coronary artery disease. «f } are 25-75% lower 

The rate-limiting enxyme in cholesterol biosynjesa- J^^S Ziy d«£ of niacin that would be 

hepatic hydroxymethylglutaryl coenzyme A reductase ^^"^2^^ same efficacy. In other words, a 

(HMG-CoA reductase). For example. I- Bjorkhrmrt 65 "JJ^SJJJV,., of niacm administered be- 

al.. in / £0tf 28. 1 137 (1987) reported mgh corre- angte W0 mg W j| ^ ^ ^ ^ ^ 

lations between the relative concentraoow [ of chol* * higher daily dosage of niacin daily, ad- 

terol precursors such as free lanosterol and lathostenol, as an equai « w 
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, } between i e 8 the night, U. during the peak period* of serum lipid/- 

ministered in two to four d.v,ded doses between. i.e.. 8 the i |> «* 

«hJ^rtbe«»se.tle«t.nuj rity ofthenucin A useful controlled releue tabletis ^sedm coo- 

Jy^SSta^rSSS ttelihood that the patient will de- of a water-soluble pharmaceutical binder. «bout2-20% 
^^V^SlSSSSS'* t*»»>y decreased. of a hydrophobic component such a. a waxy material. 
^ prSSfflX pro'videf a kit comprising 10 e . g ., . fatty acid, and about 30-90% nucjn. 
^vT^aterial and a plurality of said controUed- More specifically, one such useful conwUed release 
S£fS« S.?e"rms P of niacin contained within ublet copses: (a) about «0^cent by w«ght hy- 
Sd packaging material, and wherein said packaging droxypropyl methylcellulose ^? * V ^2the 
Serial dso comprises instruction means, therein or about 10.000 CPS or greater, a lubsntution rate tor uic 
£32 TKcting that one or mor* e.g.. 15 w^^^^^^j^SS^ 
about 1-4. of said unit dosage forms be ingested by a for bydroxypropoxyl group /JjJJ^^lii 
human patient once daUy. with the evening meal, or about 2 . 8 percent hydro«ypropy meAylc^^^a 
after the evening meal and before bedtime, in order to mg a viscosity of less than about 100, CPS me ^j~"\ 
Swer «r^mTpids or lipid components selected from or po lyvmyi pyrollidone; (e) ^fjfS 

*r woup consbting of cholesterol, lipoprotein a. total 20 by weight hydr0 genated vegetable oil or stearic acid, 
triglycerides and/or low^ensity Upoprotetnicboles- and (d) about 30-90% niacin. ^^^mronvl 
terol. or to raise high-density lipoprotein cholesterol. H igh viscosity water-solub e 
Said instruction means can be a printed label or package methy , MoM (HPMQ U pamcularly prrfwred for 
insen. a cassette tape, a video tape or a magnetic disk. „ m ^ preJent uW ett and m the cOTTOUed-reieaae 

All percentages are weight percentages of the total 25 uWet CO a tingi due w its sustaining ProP"*?^™. 
ublet weight unless otherwise noted. spect t0 niacin release. A particularly preferred toga 

INVENTION about 19 24 t hydroxypropyl content of about 7-12 

The ability of the present single daily dose method to 30 ^ ^ g puticle ^ where „ least 90% passes 

lower cholesterol levels achievable heretofore only thl0n fr B uss 100 mejn screen. (Methocel® 

with higher single or divided doses is believed to be due K100MCR ). Lq W viscosity HPMC is preferred as the 

at least in part to the observation that, in experimental binder component of the tablet A particularly pre- 

animals, the rate of cholesterol and cholesterol precur- ^ HPMC has a methoxyl content of 

sor biosynthesis is highest after midnight ^ lowest 35 ^ t2000 %,«h>dma7lptoBflcoma^«^ 

during the morning and early afternoon. In the case of ^ g ^ cle ^ where 100% will P*» 

humans, T. A. Miettinen. in / Lipid Restarch. 23. 466 J£ . § uss N(J 30 mean screen and 99% wtUpw 

(1982) found that during the night and early morning, . g usg ^ mejh (Methocel ® HS). In 

the levels of a number of biosynthetic precursors of ^^^^ t ponion of the high viscosity HPMC can 
cholesterol were several times higher than during the « ^ replaced by , me dium viscosity HPMC, i.e^ of about 

daytime. Thus, the peak plasma squalene =«W 200O _ 8O0O 

sterol levels occurred at midnight and 4 a.m. Since the ^ viscosities reported herein are measured m centi- 

equivalent circadian rhythm variation in mammals is or cP) , as measured in a 2% by weight aque- 

caused by diurnal changes in the activity ofAtvcfedi* ^ ^ rf ^ dther * 20* C using *. 
terol biosynthesis rate-limiting ^V?'^™^^ 43 rotational viscometer. A "high viscosity- ceMo* 

glutaryl coenzyme A reductase (HMO-CoAR). Mie- possesses a viscosity of at least about 10.000 cps 

tinen concluded that the variation in precursors which £ 30,000-100,000 cos. A low-viscosity cellulose 

was observed is most likely due to changes in cholea- ^ viscosity of leu than about 100 cpa, 

terol synthesis, and that arcadian rhythm also regulate. '^J^^oo _ _ 

human cholesterol production. The accompanying eye- SO ^ soluble" for purpose* of this application 

lie accumulation of the precursors in the hepatic ana ^ of wdered cellulose ether can 

mtestinal epithelial cells leads to their increased avail. by 8 s tining into 100 grams of water at a 

ability for incorporation into blood !>P^»™* temperamre between 0* C-100* C to provide a sub- 

the efficacy of the present mvrauon funded on our £»P£» aqueous composition or diaper, 

belief that triglyceride and cholesterol syntheata mk 55 ^^^2 is brought to 20* C). 

predominantly nocturnal events. Thus, while fte pr* ^ hydrophobic component* include natural and 

ent method provide* little or no macm in v^odunng Jaxesjuch u beeswax, carnauba was. peraf- 

the daytime, the rate of normal human cholesterol syn- ^ t ^ n »cS uwell as synthetic waxes, hydroge- 

thesi. * believed to be a. much as 3-7 tune, lower dor- ^ ^ fttty ^ f^ dcohob «d the 

ing this period. . 1iV 

In order to effectively suppress cbdesterol rynthana iu» ^ madn tablets preferably can 

during a period when the patient would not be readUy w conSn 250 mg. 500 mg or 750 mg of 

able or willing to periodically ingest oral niacin, the "fJ^T" ™ ^ ortlly ^a number sufficient to 

niacin is preferably administered followmg the evening J£a« f about 0.750-175 g niacin, 
meal and prior to bedtime in a single dose. The angle 65 provide a tocaj I dosage 1 

doseofni^preferably»«JntinUtered>n.mg«uo»of P^&f^^^wiB releu. about 10-35 

ne or more controUed release unit dosage forms, so Jj*™^^^ within about 2 hour, in an in 

that effective niacin levels are maintained throughout wt-% oi we raiai n»B» 
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vitro 1 dissolution test, and about 40-70 wt-% of the toul h mogen us suspension wo obtained. The ^P^« 

S ftadS Ifcwi ***** was adjusted to .void excessive air from entering 

These controlled released tablets can also be coated the solution through thev nex 

» as to father prol ng the release of the niacin into the Very cold water. 48 liters of it, was ^ wl * iff* J~ 
nsuoktestinal tract, or to prevent its release into the 3 the mixture was mixed thoroughly until a clear solution 

st mach, in order to prevent or attenuate the gastroin- was obtained and the temperature was below iu c 

testinal side effects which can accompany niacin admin* Mixing continued f r an additional 20 minutes, 

tottion. The hydrogenated vegettble oil wu sized through a 

For example, coatings comprising a major portion of USS No. \6 screen and added to a mixer. The dye was 
a polymeric material having a high degree of swelling 10 ^ded t0 mixer and mixed until the color distribti- 

on contact with water or other aqueous liquids can be t ion was uniform, about 5 minutes. The color mix was 

used to further prolong the release of the niacin from then transferred to a ribbon blender. The niacin powder 

the tablets core. Such polymers include, inter alia, was added to the ribbon blender and mixed for about 10 

cross-linked sodium carboxymethylcellulose (Acdisol- minutes. The Methocel ® Kl 100MCR was then added 

FMC), cross-linked hydroxypropylcellulose, hydrox- 15 ^ for ^ additional 10 minutea. 

ymethylpropylcellulose, e.g.. Methocel ® K15M, Dow Mctnocc j ® E15LV solution was sprayed in and 

Chem. Co., carboxymethylamide, potassium methylac- then for \ minute. The resulting wet granulation 

rylate divinylbenzene copolymer, polymethyl methac- wts ^ through a USS No. 16 screen, 

rylate, cross-linked polyvinylpyTroiidine, high molecu- ^ |ized wet g^ula-on wu spread lightly on 
lar weight polyvinylalcohoL and the like. Hydroxypro- 20 ^ ^ tpproximltc jy 2 kilograms per tray. The granu- 

pylmethyl cellulose is available in a vanery of molecular w J 1 ^^ m „ ovcn at 230* F. to a moisture 

weights/viscosity grades from Dow Chemical Co. content 0 f less than 5 percent. The oven-dried granula- 

under the Methocel ® designanon. See also, Alderman uss No 12 wrec|t Aftcr 

(U.S. Pat. No. 4,704,285) These polymers miy be^ «w £ coUected in double poly- 
solved in suitable volatile solvents, along with dyes, 23 \^f d ~Lr 

lubricants, flavorings and the like, and coated onto the approximately 200 kilogram batches were 

prolonged release tablets, e.g., in amounts equal to fo ^f. 149.06 kilo- 

8.1-5* of the total tablet weigh, by — 19.87 

known to the art. For example, see Remington s rnar- ^^tJl ~i X viroium 5 84 kilograms 

longeTrelea^ tablets to prevent release of the niacin batches were weighed, and combmed « a nbbon 

3 the «We\ reaches the intestinal tract Such coat- blender. The plasticizer glyceryl behena* 00 Mo- 
uSs complSe mixtures of fat, and fatty acids, shellac 35 grams) and 3.0 kilograms magnesium steante werr ton 

and theS derivatives and the cellulose acid phthlates. added to the ribbon blender andAe mutu« was ^ed 

e* those having a free carboxyl consent of 9-15%. for 5 minutes. The resultmg product wastabieted using 

Se£ Remington's a page 1590, and Zeitova et al. (U.S. a standard rotary press into tablets of 750 mgs niacin. 

Pat.' No. 4,432,966), for descriptions of suitable enteric EXAMPLE II 

M The^nvention U wUl be further understood by refer- Niacin tablets (750 mg) were formed as follows: 

ence to the following Examples which include pre- ________ 

f erred embodiments. 



Ingrediint 



EXAMPLE I 45 Nitcin (Lonit) 

750 mg. niacin tablets were formed having the fol- ^JJ^S^io 
lowing components: Methocel $ E1SLV, Dow) 



Hydroxypropyl 
Mcthyteethikm 220S 



Ipgredient tt by Wd|ta MgYTtblm w MMbooti ® KI00MCR. Dow) 

JT'lZ 2.50 U.7 00 (Labri-b «, Mndtfl) 

M^SS5-2910 FD*CR-W0Ufc.Dy. 



Hydroxypfopyl 



73.07 


Tsao 


150 


15.7 


9.74 


IOOlO 


11.56 


11S.7 


0.50 


5.1 


1.50 


15.4 


an 


U 


1.00 


10J 



Ma/T-bltt 


Kfloarimft 


750.00 


3115 


24.00 


1O0 


94.10 


39.2 


- 6140 


264 


0.70 


03 



mSS«TiS?c«.Dow) 55 The niacin tablets of Example II were formulated by 

H^gt^VcSoa us* iiM the fluid bed process. Half of the above quantities were 

(Lubriub ®. M«>d«fl) used for the first granulation. In this granulation, 33.000 

Glyeeyi 010 kiloarams deionized water were added to • stainless 

1.30 15.4 a sted steam kettle and heated to 95* C Wh£e mixing 

(Miiiinckrotft) (but avoiding excess foaming), the Methocel ® E15LV 

FD*CRcd#4OUktDyt(40*) u tnd dye were added to the water. Cold deionized water 

%S&La«*. «.« 10J (67.0 kilogram.) were then added and mixing continued 

MW<am^^ for about 20 minutes. The mixture wu cooled to 21' C 



■ M To the fluid bed container were added the niacin, 

Tn fnm the tahleta. 16 liters of water was heated to Methocel ® K100MCR. and Lubritab ® hydrogenated 



% 
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the granulating solution, the material in the fluid bed 
containers was dried to less than \% moisture. 

The dried material was transferred to clean polylined 
containers. Using the Sweco Sifter, fitted with a 12 
mesh screen, the granulation was sized into clean plas- 
tic-lined drums. 

A second batch of granulation was formed in an iden- 
tical manner using the remaining half of the compo- 
nents. The two granulations were then added to a rib- 
bon blender. These components were blended for 5 
minutes. Magnesium stearate (6.0 kilograms), 2.0 kilo- 
grams glycerol behenate, and 4.0 kilograms colloidal 
silicon dioxide filler were added to the ribbon blender 
and mixed for 5 minutes. The material was transferred 
to clean plastic-lined drums and later tableted into tab- 
lets containing 750 milligrams niacin. 

Two other formulations are shown below. 

EXAMPLE III 



-continued 



Ingredient 



10 



IS 



Method ft El 5LV 
(taydroiypropyl methykeUuloae) 
Metboce) K100MCR 
(hydroxypropyi methylc cti u k ne) 
Luhritabft 

(hydrogenatcd vegetable oil) 
ComprHol ft MS 
(glyceryl bebcaeie) 
M&gnesum Stearate 
FDAC Red #40 dye 
Syloid ft 244 

(colloidal rilicoq dioxide) 





Mg/Tabkl 


2.50 


17.11 


9.U 


66.65 


11.56 


79.10 


a 50 


5.42 


1.50 


1026 


0.13 


.89 


100 


6.84 



Tablets having the composition shown in Example V 
were made using conventional and fluid bed techniques. 

EXAMPLE VI 



20 



Ingredient 


Milligwni/Tab 


Percent 


Niacin 


750.0 


78.125 


Methocd ft E15LV 


24.0 


2.50 


(hydroxypropyi methylceUulose) 


94.1 


9.80 


Methocel ftKlOOOMCR 


(hydroxypropyi methylceUulose) 


62.4 


6.30 


Lubmab ft 


(hydrogeaated vegetable oil) 


0.7 


0.073 
1.50 
0.50 


FDACRedfMOdye 


Magnesium Stearate 


14.4 


Compritol ft 


4.8 


(glyceryl behenate) 


9.6 


1.00 


Syloid ft 244 


(colloidal silicon dioxide) 







25 



30 



By Weight % 
Total 


Mg/Tablet 


73.07 


250.00 


150 


8.55 


9.74 


33.32 


11.56 


39.55 


0.50 


1.71 


1.50 


5.13 


0.13 


.45 


1.00 


3.42 



Tablets having the formulation of Example III were 35 
made using conventional and fluid bed granulating 
techniques in a production mode. 

The tablets were dissolved using a Hanson Dissolu- 
tion Apparatus with a U.S.P. rotating basket at 100 rpm 
in 900 ml water at 37* C Samples were taken from each 40 
dissolution vessel at 1, 2, 4, 8, 12 and 24 hours, and 
analyzed by UV for nicotinic acid content The results 
show a desirable release pattern. 

EXAMPLE IV 



Ingredient 



Niacin . 

Methocel ft E13LV 
(hydroxypropyi methykeflulote) 
Metbocei ft K100MCR 
(hydroxypropyi methyteeUuloee) 
Lubrhab ft 

(hydrogeaated LgiiU bk ofl) 
FDAC Red #40 dye 
Magnesium Steam* 
Compritol ft 
(glyceryl behenate) 
Syloid ft 244 
(colloidal aUtoon dioxide) 



MUIigrana/Tab 


Percent 


75ao 


71220 


24.0 


1439 


94.1 


9S6\ 


86.4 


8.780 


<xt 


0.073 


14.4 


1.443 


4.8 


aas 


9.6 


a«7S 



45 



50 



55 



Tablets having the formulation of Example IV were 
made using conventional granulating techniques in the 
laboratory. 



EXAMPLE V 



60 



63 



Ingredient 



By Weight % M a/Tablet 



Niacin 



73.07 



500.00 



Ingredient 

Niacin 

Methocd ft E15L.V 
(hydroxypropyi methyteeilulose) 
Methocd ft K100MCR 
(hydroxypropyi methylcelloloae) 
Lubriub ft 

(hydrogeaated vegetable oil) 
Compritol ft 888 
(glyceryl behenate) 
Magnesium Stearate 
FDAC Red #40 dye 
Syloid ft 244 
(colloidal rilicon dioxide) 

Tablets having the composition shown in Example V 
were made using conventional and fluid bed techniques. 

Tablets having the composition shown in Example 
VI were made using conventional and fluid bed tech- 
niques. 

EXAMPLE VIII 
Projected Clinical Trial 

The primary objective of this study will be to com- 
pare the efficacy of a single dose slow-release niacin 
preparation in the reduction of LDL cholesterol with 
the efficacy of the same total dose given twice daily 
(b.i.d.). A placebo group will also be included. Clinical 
efficacy will be considered to be a 15% or greater de- 
crease in LDL from baseline values. Distribution of 
patients with fractional Ructions will also be evalu- 
ated. Secondary efficacy parameters will be changes in 
triglycerides, HDL cholesterol and apoKpoprotetn lev* 
els, and adverse reactions, particularly hepatotoxicity. 

For initial inclusion, a patient must exhibit hypercho- 
lesterolemia (total cholesterol 2240 mg/dL) at screen- 
ing, have normal liver function test results (bilirubin, 
SOOT and alkaline phosphatase each no more than 1.5 
times normal). Only males and non-pregnant, non-lac- 
tating females, 18 to 75 years of age will be included, 
and sexually active females must be either at least one 
year postmenopausal, sterile, have had an intrauterine 
device (IUD) in place for greater than two months or be 
using an approval oral contraceptive. In order to qual- 
ity for the treatment phase, patients must have a mean 
LDL cholesterol level f 2 160 mg/dL for the last two 
baseline visits. 

This is a double-blind, placebo controlled, random- 
ized, parallel study. For each subject group, it inv Ives 
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w^oVSntSf M ffiUL -5? dose f few- U-^m^ ud ipp Uc^on, ar. 

^(fm^ph-e) Fol^gfo^ w^o^ , J£££^y referenced -^"^ 

ment it the highest tolerated <^ ^ * " ^ ^"^publication, patent, or .P>t« 

"iditional •^^J^^^J'^bS. tion ^ specifically -* w 

p.te in the follow-.* portion but wul recetve appropn- 10 JJWJgJSp-ttag from the spirit or scope of 
•te treatment from their physician. ^„ • , he lnoen ded claims. 

Hyperiipidemic patients not already on an appropn- ^^gJJJSSte 
ate diet will be stabilixed on the American Heart Asso- J^JS ^od for lowering serum. Up^or 
ciation Step 1 Die. (or 15 lipM tompS. consisting essentiaUy of 

week baseline period dunng wh.ch time M^P'oWes P ^ m need of such treament an^mount of a 
will be determined at weeks 0. 4 6 and i. 2*£"Eay dose of niacin which is effective to lower 
receive placebo tablets from week 4 (Vint 2). Baseline " n ^^Cei ofYserum lipid or lipid component 
oTpatieL already stabilized on a M«jbKjM ^e^t^up^^B of total serum cho- 
to four weeks. All patients will receive placebo treat setecwa rom apoprotein a and low-den- 

ment for four weeks prior to entry mto the Treatment 20 '^^^^oSl^^^uii ^ 
Phase of the study. . of niacin is administered by ingestion of at least one 

Theniacmgiventotheb^.groupwa,a,^eft^of "^J^^ZTZu* comprising, in .dmattre, 
controlled release 250 mg. 500 mg and 750 mg tubtaatf JSwO % high viscosity bydroxypropyl methyl 
Examples VI. V and I, respectively. n«««^ ™ 3 'having anominal viscosiry. 1% aqueous "i* 
niacin given to the single dose groups was in ate in the 2S ceHulc* ^.ta^R cps, a methoxyl content of 
form of the 250 mg. 500 mg and 750 mg controlled J^*^™ h y«oxW<»y\ content of about 
release tablets. . ± . , .. Unn „,\ 7-20% about 2-15% of a water-soluble phannaceuucai 

At the end of the b^P«*P»Jaft JiX SS MM of a hydrophobic component and 
ify for randomization into the treatment period wui oe ™ ' %% 

assigned to either single dose ^ 30 tTtamXod of claim 1 wherein said treamentabo 

placebo treatment Niacin dosage ^ * ™«* 0 ™ of high density lipoprotan cholesterol 

highest tolerated dose (maximum 1.5 gm per day*j ino J?J^_ 

wOi remain on that dose for the f°-w^r-tment (HDLg). ^ l wnerdn & angle dose of 

period. Patient groups will receive ««o» "° b j£ 3J ^,,,^4,^ ^ the evening meal of said 

dosed at breakfast and at the : evemng ™£ ^"J 3S ^ B or ^ ^ evening meal of said human but 

will be dropped from the study. After four weeks. Oie 40 mer. wherein the coating of the 

S mg tablet, at the evening meal, for the next four coating Qf ^ j whereia ^ tablet eon* 

W ?f necessary, during the tontine ^» 45 ^-£^££5 dE?. wherein the hydrophobic 

fower dose for at least nine cor^udve weeks. Whe^ JffSSSm hu a nominal viscosity. 1 percent 
ever possible, all patient, who respond » ^nu*» of Sft0OM0O,O00 

treatment and tolerate it well will remain on their mgn- so 0 f churn 8 wherein the hydroxypro- 

L Sted dose for an ««^£ES£ pylmSyl Suic^ ha. a nominal viscc^, two per- 

period. During the treatment rxnoo% fastog hjnd pro- ^ lbottt iorj.000 cps. a methoxyl content 

files will be performed at each vurt (the 3rd, 6th and 9th « n ^ a £ 24%> a nydroxypropyl content of about 
week of each phase). . . oercent, and a particle sire where at least nmety 

At the conclusion of the study, the panentt i n the J3 712^^ j |fl0 ^ faeeiL 
b.id. group and in the single dose group are foundto ^^XdotO,m 1 wherein the water-soluble 
exhibif subrtantially equivalent owermg of thw ^J^,, ^ - u ^ected form the group con- 
LDL-C from baseline (avg.- 12.5%). ^« ™J^ t gSgX-viscoafty hydroxypropyljmeayU^Jose 
levels of both group* also increase by an equivalent nsong offiina] vUcotiry. two percent solution, of 
amount (avg.-2ZJ%). *}^** * to "iSTBcpfc polyvinyl pyrollidone, methyl 

the bid. niacin group exhibit at least one abnormal lrver l ~ sucrose and lactose. 

Son test (>l-5 times normal leveV whde ^ISlaim 1 wherein the tablet is « 250 

only 15 (n= 2) of the single dose niacin group exhibit an 11^ me^ ^ ^ § 7JQ fflg ^ „ mixtures 

^.S^aTdSo^testhat.comb^ 

single dose, prolonged release niacin in equivalent in its 



